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Feel  The  Comfort  Of  Extended 


Vi^?^  V^V  « 

ICT41A 
c|Mt/**^«ii^****  ^^^^^^    Tronsceiver 

VMoximiiiii  Comfort 

Elastomer  Conitryctfon  -  This  special 
mati'rial  provides  a  comfonuble.  positive 
grip.  The  compact  design  fib  the  riiitural 
cunt'  of  your  fingers  and  hand  -  especially 
welcome  during  long  operaLmg  times. 

Backlil  Keypad  -  Ample  spacing  between 
keys  for  positive,  error  free  ijperation. 

Large  Displny  -  indicates  17  differem 
functions,  biitlerv'  cupacily  and 
sutiband  frequency. 


Full  Crossband  Duplex  Operatton 

thid  Bond  Receive  CapabltHy  -  Pemiits 
reception  of  another  band  (i.e.:  440  MHi  on 
dieIC-r21A)- 

Full  Crossband  Dyple^t  OperoHon  -  Possible 
with  the  unique  "whisper  mode"  microphone 
(standard)  far  telephone  Upe  QSO's. 


6  Hours  Operating  Time* 

Low  Power  Consumption  -  Consumes  only 
8  mA  while  standing  by. 

Auto  Power  Control  -  Consenes  the  batten 
by  monitoring  die  repeater  signed  strength 
and  selecting  the  best  matching  ouiptii  power 
from  5  levels  (down  to  15  mW). 

Avto  Law  Power  Function  -  Aulomaticallv 
selects  15  mW  just  before  baner^-  exhaustion 
so  you  Cim  complete )  our  QSO. 

*  "j.^'io  (1  hoLirs  wilh  l;l;B  duly  qtk'  {1\  IiIrJi  .  R^  ;  Wflndliy) 

Buttery  Capucity  Indicator  - 
Shows  batten^  capacity. 

New  Scanning 
Standards 


Ultra  High  Speed  Scon  - 
3  lo  4  limes  faster  ]hm 
most  odier  handhelds 
(35  channels/sec,  12.5 
meniorj^chysec), 

Bonus  Band  -  Can  be 
scanned  while  tlie 
main  band  is  being 

scanned  (e.g.:  70  cm 

fbrthelC^TilA). 


Coll  our  Brochure  Hotline  for  FREE  literature 
on  ICOM  mdios:  (206)  4S0-60S8. 
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6  Priority  Watcti  Modes  -  Check  for  other 
signals  while  operating  on  a  VFO  frequency. 

Ultra-Convenient 
Repeater  Operations 

Siibaudfble  Tone  Scan  -  Detects,  displays 
widptQ^mm  ihe  tone  frequency  into  the 

VFO.  Permits  access  to  a  repealer  when  you 
don't  know  the  tone  frequency. 

Auto  Repeater  Function  -Automatically 
acti^nles  repealer  settings  (duplex  0?ii/OFF, 
duplex  direction,  tone  encoder  ON/OFF) 
vvlien  the  operulitig  freipiency  faUs  in  die 
repeater  output  range. 

Repealer  Memory  -  Quickly  reodl  sellings 
of  your  last  worked  repeater  (RPT-M  key). 

5  DTMF  Memories  -  Auiomaiically  diid  your 
favorite  telephone  numbers. 

Selectable  DTMF  Transmtision  Speed  - 
Adjust  the  1C-T2LVT41A  to  the  capabilities  (rf 
the  repc^er  (5  cps,  2.5  cps^  1.6  cps»  1  cps), 


Powerful  6  W  Output  Power* 

Our  newly  designed  SC-1 257  power  module 
provides  al!  die  power  necessary^  to  reach 
fringe  ureas.  Accepb  j  16  V  input- 

Innovative  Memory  Functions 

114  Memory  Channel  -  Store  tf// repeater 

information. 

Memory  Select  Channels  -  For  quick 
access,  up  to  30  can  be  designated  Memory 
Select  Channels. 

Memory  Tronsf  er  -  Quickly  transfers  a 
memory  dianners  contents  lo  VTO.  I'seful  for 
seiirdiinj;  for  signals  near  a  memor)^  channel. 

EEPROM  -  Memor\^  information  is  retained 
virtuallv  fore\'en 

And  Morel 

•  Includes  Fk-xib]e  ,\iilcnna.  Bdl  dip,  Hmid^trnpt 
Rfchargeable  M-Cd  Buitery  Piit'k  and  ChitfK«^r 
"  BiuJMn  Pa^^.  Cdck  Squekli.  ?(K.km  Beqi  & 
TotirScpjddi 
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*  ATH™  Series 

/I7H  ™  SEWES  FEATURES: 

•  Easy  to  use  -  simple  controls 

•  Uttra  fast  response  time 

•  Extra  BRIGKT  LED  digits 

•  AC  or  Battery  op^^tion 

•  Maximized  sensitivity 
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Optional  #TA-90  Antenna 
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WARRANTY 

5  Years  Parts 

1  Year  Labor 
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ACCESSORIES 

#CC-90  Soft  Case  for  all  models „$12. 

#TA-90  Telescope  BNC  antenna. .„ 12- 

f(TA-90-L  Telescope  Elbow  BNC  antenna .16. 

#RI>t50  150  MHZ  Rubber  Duck  antenna„._ ia 

#RI>2750  27  B,  50  MHZ  Rubber  Duch  antenna...^. 

rfR[>450  450  MHZ  Rubber  Duck  anienAa ...16. 

#RD-aOO  CeHuJar  pt)one  band  RD  antenna 29. 

?C/6A  ABOVE  7  ttefns,  SAVE  S30dd. 

#M-207-JC  Interlace  Cable  MFJ  ant.  analyzers......  10. 

#P-110  200  MHZ  1X-10X  probe,.... 39. 

ULP-22  Low  Pass,  Audio  probe , 25. 

#DC-10  Direct  50  OHM  probe ,...20. 


Factory  Direct 
Order  Lines 


&  Information 


so 


fers  Only 


model  1350 

Economy  ftBqu&no/  Courtier 
M300  MHZ.  3  gate  times, 
Hold  switch 
(No  ATM  Of  Bar  Graph), .,,$119, 


All  Instruments  are 
tme  Pocket  Size: 


FEATURES 


ATH'IO 
$149 

regSi7B 


ATH-15 

$189 


AThf-SO       AThf-SO 


reg  $299       reg  $33B 


FREQUENCY  RANGE 


1  MHZ^ 
1200  MHZ 


1  MHZ- 
1500  MHZ 


1  MH2- 
2800  MHZ 


5H2- 
2800  MHZ 


fm 


YlT» 


FAX  305-561-9133 


I    Hull   'f.HF 


Vl&M 


TEFflMATIOAiAL  i/\tC 


398  NE  Sath  St,  Ft.  Laydei^ale.  FL  33334 


1"  Dbbp,  <14  cubic  in, 
and  are  shipped  with 

factory  installed 

Ni-Cad  batteries  and 

AC  charger/adapter. 

Antennas  are 

optionaL 


AUTO  TRtGGER  &  HOLD 

YES 

YES 

YES 

YES 

SIGNAL  BAR  GRAPH 

NO 

YES 

YES 

YES 

LOW  BATTERY  IND. 

NO 

YES 

YES 

YES 

ONE-SHOTS  RESET 

NO 

OPTIONAL 

YES 

YES 

Hl-Z  LOW  RANGE 


NO 


NO 


NO 


YES 


OPTION  #MST-t5  is  a  high  accuracy,  high  stability^  time  base  upgrade  that 
can  be  ordered  with  any  ATH  series  model  (0.2PPM  TCXO).. .....$100. 


Extend  readability  distance  with  BAWD  PASS  FILTERS.  $49  ea. 
#LP-60       DC -60  MHZ  #BP-150      130 -SCO  MHZ 

#HP-400    400 -1500  MHZ  #HP-800     800 -2000  MHZ 

#8P-4     Air  4  Rtters    $1S9 


Terms:  Shippingmandling  charges  U.S.  &  Canada  5%  ($5  min..  $10  max)  Others  add  15%,  FL  residents  add  6%  tax.  COD  tee  S5. 
VISA,  MC,  Discover  accepted.  Prices  &  specifications  subject  to  ctiange  without  notice  or  obligation. 


PBCIE  247  OH  READER  SERVICE  CARD 


.00  MH.  Si^ECTIUm  ANALYZER  $895. 

MADE  IIV  THE  USA  ITC  SA500A  is  a  full  function  Spectrum  Analyzer  covering  dl  Mam  Radio,  Two  way  Radio, 
TV,  &  CATV  frequencies  bandN  to  over  500  MBz.  *Add  Opt  3  Narrow  Band  Filter  for  only  S200  and  the  SA500A  becomes 

a  full  range  Pan  Adapter  f^ectnmi  LHsplay  M)nitof^  The  SA500A  Includes  Center  Frequency  Dinplay,  50  MEz 
Marker    Generator,    50  MHz  Tracking  Generator,   -100  dB  Dynamic  Range,  80dB  on  Screen,  and  -100  dBm  Sensitivity. 

INTRODUCTORY  OFFER 


$A50CA  WmCt^ttWn^mcj  E)t«y^y.  StJ  MBi 

ONLY  S^5,0a* 

LJ^^ 

SA1850S  Cvrin  t5«telS5{)!VTTltliiOnr5wHfi,  LNB 

YmmHv^pty,  IWlimi^^dUvittaj  Opmitlon,  CanixiiCiis 

CtBtar  Fr«^.  OUpbi^.  Th»  lowcft  coct  Sali'lUle  Aaatymr  nvolbb. 

ONLY  S1295.00* 

SA1300B  &  OPT.S  It  3, 4, 6 

ONLY  51895,00* 

SA1800C  &  OPT's  1,  a,  4,  € 

ONLY  S2295-00* 

SA600A 

sn^i&o 

SAl  30011 

S1595.1H> 

SA1800C 

S1895.4M» 

OPT,  1  SOMHiM»rkCTC«Kr»tor 

SZM.OO 

OFT,  3  -H-  SKHi  Rn.  E  W,  Filter 

£350.04 

OFT.  4  MVUCJanttterAdapbsr 

iiMje 

OPT.  S  IMO  MUk  TncUos  G«aentd<r 

S250.4MI 

OPT.  6  7  D%il  Ceiiur  FfrqtHHkC;)'  D»pU^ 

$300.00 

AS  SHOWN 


1-1300  MHz  In  One  Swe^  $1,895. 


MADE  IN  USA  +^-5KHz  Resolution  Band  Width  -  7  Digit  Center  Freq,  Btsplay  -  tlvdc  (qieratiOQ 
-tlOdBmSensitiYity,    120  dB  Dynamic  range,    80  dB  ON  SCREEN,    Exclusive  EffSPERSfON  ZOOM 
Allows  scan  widths  0  MHz  to  1300  MHz  at  any  Dispersion  preset  stop.  Total  flexibilitj'  and  ease  of  operation. 

All  New  ITC  Low  Cost  High  Performance  Oscilloscopes 

25  MHz  Dual  Trace  w/  3  in  1  TestLab  $429.      25  MHz  Dual  Trace  $339. 

+5/1A,  +/-12V/.2A  DC  Outputs  Dual  Component  Tester        40  MHz  Dual  Trace  Delayed  Sweep  $549i 


25  MHz  Scope  /  Tester 
nHMid  ST3324 

1  mV  Vertical  Sensitivity 

X-Y  modes,    ZAili 

{intenst^  modulation) 

Dual  Component    Tester 

Dual  Component  Compartor 

Triple  Output  DC  Supply 

+5/ 1  A,  +/-12A2A 

6"  Bright  2KV  CRT 
Rise  Time  <14  nS 

Full  TV  TritterTV-B,TV<V 
25  MHzkvlntFrBaineipffc* 


model  SO3304 


.00 


40  MHz  Delayed  Sweep 
nioddSD3315 

Delayed  Sweep  nS  i  See 
«"  Very  Bri^t  12kV  CRT 
Rise  Time  <sbS 
40  MHz  special  S549,00 

ITC  OftcUIoscop^ft  mi  the  bill 
without  4^tnptylng  thr  pocket  liook 
rrc  Scopes  9rt  »  cut  4bove  aU 
o^er  km  cost  scopes  on  tlie 
barbel  toiay*   Yon  can  depend 
VB  rrC  QosttC7  -  Ptrlbniaaee  A 
Dtfmd^Llit}.  PtaiaMITwti 
Yearwuratit^  patU  mnd  Labor. 

T.ke  ADVANTAGE 

Call  800-S6ti-1818  Today 


0,i}S 


ViSA 


ADVANTAGE  instruments  corf. 

3817  $,  CARSON  ST,  #  818  CARSON  CITY  NV.  S97QI 
702-885-0234  FAX  702-885-7600 

FtUCES&SPeanCAnONSSUBJXCTTOCUANGKVniHOUTNOnceOROBLlCA'nON.  F.0.&CAIt50VCirYNV.  NV.8ESIDINTS  ADD  SALES  TAX. 
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Number  1  on  your  Feedback  card 


Afi 


EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


H 


Are  You  a  Plus  or  a  Minus? 

Have  you  been  contributing  to  the 
world?  In  the  ham  radio  field,  have  you 
been  helping  your  Idcai  club  to  get  kids 
licensed?  Have  you  b^en  helping  the 
dub  meetings  to  b%  more  fun  and  attract 
mofe  members?  Have  you  be€n  con- 
tributiftg  to  me  ham  magazines?  Mayt>e 
domg  a  club  newstettar?  Organizing 
events?  Teaching  theory?  How  about 
building  electronic  gadgets  and  writing 
"em  up? 

Or  have  you  been  spending  your  time 
on  tf>e  air  grumblsng  at30Ul  this  and  that? 
JWing  misefy  lo  DX  pOeijps'?  Jamming 
contacts?  VerTtir>g  youf  irritHiion  to  any- 
one wtio  will  listen? 

There  are  plus  peopte  who  are  con- 
tributing to  the  world.  These  are  the 
ones  who  are  giving  us  poetry  music, 
art,  magazines  and  books,  and  other 
creative  thjr»gs  for  our  minds.  There  sre 
those  who  are  devoted  to  graffiti 

Are  you  busy  learning,  teadiing  and 
creating,  or  am  you  wasting  your  iite 
with  inconsequentials  such  as  soap  op- 
eras, ta^k  shows,  reading  newspapers, 
watching  sports  (as  opposed  to  doing 
them),  and  so  on?  Are  you  a  spectator 
or  a  partictpanl  in  life^  Have  you  ever 
tried  painting?  Have  yoa  ever  tried  ojm- 
posing  a  song?  Writing  a  poem? 

TTie  candy  of  Hte  ts  temptir>gty  every- 
where, steering  you  away  from  the  meat, 
potatoes  and  veggies  which  will  make 
you  healthier  and  happier  In  the  long 
run.  Most  people  are  slaves  to  instant 
gratification.  Oh.  they  know  that  a  salad 
is  belter  for  their  body,  but  for  right  now 
make  that  a  cheeseburger,  fries  and  a 
Coke,  f^otxx^  llvra  forever,  right?  Thafll 
l^e  something  to  thinK  about  when  you 
are  73  and  have  emptnysema.  arthritis, 
and  3  walker,  not  something  of  any  great 
concern  right  now. 

How  are  you  to  live  and  work  with? 
Are  you  making  people  happier^  Among 
the  byndles  of  nice  letters  I  gel  from 
readers  there  are  occasionally  some 
nasiies-  Name-calling.  These  are  from 
angry  people,  and  t  know  that  not  one  of 
them  is  living  a  happy  life,  TheyVe 
stressing  their  families  and  co- workers. 
Angry  people  should  never  be  allowed 
to  represent  a  company  on  the  tele- 
phone or  in  writing  Put  tl>em  where  ^ey 
can't  do  the  company  harm  wtih  their  al- 
titude. 

Well,  enough  tor  my  sociological  tec- 
tuTe  today.  Repent.  Try  writing  a  poem 


and  see  if  you've  still  got  some  wonder 
and  creativity  left  alive,  How  about  trying 
your  hand  at  your  word  processor  on  an 
article  for  73  or  R^dio  Fun  telling  about 
something  you've  done  or  made  that 
other  hams  can  enjoys  How  about  your 
advenbjTBS  with  your  new  rig?  My  Silent 
Key  correspondents  are  adamant  that 
you  will  get  no  credit  whatever  for  having 
confirmed  350  countries,  knowing  base- 
ball stattstlcSp  or  having  reEigiously 
watched  a  soap  opera  for  20  years.  In 
fad  you  might  Just  gel  recycled  to  Bu- 
rundi on  the  next  go  around^  wheie 
there  are  only  two  hams  listed  in  itte 
Cali^ook,  one  with  a  French  address 
and  the  otf^r  at  the  An>erican  embassy. 
Serve  you  rjght. 

How  about  trying  to  shoot  a  cover 
photo  for 73?  Now  there's  a  challenge. 
That  takes  creativity  and  skill.  Or  per- 
fiaps  doing  an  article  with  iliustrations  on 
some  dub  activity  br  your  dub  newstel- 
tef.  Stop  throwing  your  beer  cans  out 
your  pldiup  window  and  or^ni^  clean- 
up teams  for  your  town. 

How  many  hams  have  you  contacted 
recently  who've  said  at  the  end,  "Hey 
you  know.  I've  realty  enjoyed  talking  with 
you?" 

Whadaya  Read? 

tf  you  count  up  the  total  paki  circula- 
tion of  the  three  ham  magazines;  tf  yoy 
don't  figure  any  overlap:  even  so.  less 
than  halJ  of  our  licensed  amateurs  are 

bothering  to  read  any  ham  magazines  at 

m 

Now,  (s  this  because  over  half  of  us 
have  no  real  interest  in  tfre  hotiby,  or  is  it 
that  perhaps  the  ham  magaiines  suck? 
AtkJ  that  might  even  include  73*  since 
over  400,000  licensed  hams  are  not 
reading  rl. 

I  suppose  that  the  assenttally  brain- 
dead  who  are  merely  logging  call  letters. 
handles,  and  signal  reports  have  no 
need  for  any  tr^formation  about  other 
ham  activities,  are  satisfied  with  their 
rigs  and  coukj  care  less  about  the  new 
stuff  coming  out  and  so  on.  The  whole 
idea  of  getting  on  packet  or  making 
satellite  contacts  is  so  far  beyond  their 
conception  that  magazine  space  devot- 
ed to  these  activities  is  if r  Haling. 

The  r>ext  time  you  re  on  the  air  start 
asking  tfte  chaps  ygu  a>ntact  whkih  tiam 
magazines  they  read.  Ask  them  which 
they  enjoy  the  most:  which  tfrey've  Jburid 
helps  them  learn  more  about  technolo- 


gy; which  has  inspifed  them  to  try  some 
new  ham  activity.  Keep  track  and  send 
me  a  copy  of  what  you*ve  discovered. 

Beyond  that  Id  appreciate  it  if  youd 
take  a  good  critical  look  at  73  and  let  me 
know  how  it  sfiapes  up  for  you  on  the 
abcxve  Questions.  We  do  have  far  more 
reports  on  new  products  than  the  otfier 
ham  rags  af>d  publish  tfiem  substanliaily 
sooner,  but  maybe  you  haven't  noticed. 
It's  fun  to  get  something  new  now  and 
then,  and  the  readership  surveys  show 
top  Interest  in  reviews.  We  tend  to  steer 
away  from  heavy  contest  coverage,  even 
though  I  myself  enjoy  them.  Well.  I  used 
to,  so  i  know  what  fun  tfiey  can  be.  but  t 
guess  I  contested  out,  CQ  is  so  totally 
devoted  to  contests  that  I  leave  thai 
small  niche  to  them. 

Maybe  Tm  too  much  of  a  nag  on  try- 
ing new  aspects  of  the  hobby.  It's  just 
that  I've  had  so  much  fun  learning  and 
pJaying  with  FTTTY,  sksw-scan.  repeaters. 
10  GHz,  DXpediiioning,  satellite  con- 
tacts, and  so  on,  that  I  want  others  to 
share  in  the  tun.  I'm  an  iioh  in  my  music 
magazines  too.  trying  to  get  the  readers 
off  grunge  and  to  at  least  try  some  rag- 
time, classical,  bluegrass.  and  so  on. 

And  there  are  so  many  fascinating 
thii>gs  to  talk  about  that  I  get  frustf;^ad 
iNhen  i  get  on  the  aif  and  run  into  hams 
who  ret  use  to  talk.  I  donl  give  a  hang 
what  kind  of  a  commercial  antenna 
they've  put  up.  I  wanl  to  know  what  they 
do,  what  their  Interests  are;  where 
they've  been,  and  so  on.  Maybe  one  of 
these  days  I  can  get  Robot  or  some 
ham  company  to  put  a  fax  jack  in  their 
ngs  so  when  I  make  a  contact  t  can  fax 
a  list  of  th^^gs  t  like  to  talk  about.  And 
get  one  Irom  him  (or  her?).  The  next 
step  would  be  a  packet  transfer  which 
my  computer  could  check  for  items  of 
mutual  interest.  Oh  well,  its  a  thought. 

Anyway,  please  drop  me  a  note  and 
lei  me  know  which  ham  rags  you're 
reading  Tell  me  what  you  like  about 
em.  and  what  you  dont  !f  you  hav^  any 
suggestions  lor  my  improving  73,  let  'ef 
rip.  Which  magazine  has  gotten  you  to 
try  a  new  mode  or  band?  Oh  yes,  you 
might  mention  which  ham  bands  and 
modes  you're  using  the  most  these 
days.  Are  you  on  any  of  the  landline 
nets? 

Taking  Equipment  Photos 

When  a  ham  gets  through  bulkfing  a 
piece  of  equipment,  or  wher^  a  ham 


manufacturer  needs  a  picture  of  his 
product  to  go  with  an  ad  or  new  product 
release,  tt^re  is  the  sudden  realization 
that  taking  a  photo  of  a  piece  of  ham 
gear  or  a  circuit  board  Isn't  easy  You 
don't  just  whip  out  a  point  and  shoot 
camera. 

Nol  that  you  need  a  big,  expensive 
carBeca  .  .  .  atthough  the  larger  the  neg- 
ative, the  better  potential  youll  have  for 
getting  a  good  shot,  35mm,  even  with  a 
good  macro  fens,  is  marginal.  It  can  be 
done,  but  the  margin  for  error  is  small  If 
youVe  going  to  enlarge  the  photo  much. 
Even  for  photos  for  magazine  covers  I 
prefer  a  6K9cm  formal  But  tet's  say  Ifiat 
a$)  you've  got  ts  3^m,  so  you're  going 
10  do  what  you  can,  hoping  for  the  best. 
If  you  need  a  black  arxi  white  photo- 
graph you're  going  to  shoot  with  black 
and  while  film.  Even  the  best  ot  color 
pictures  get  mushy  when  you  try  to  re- 
produce them  in  black  and  white.  Use 
the  slowest  film  you  can  find,  such  as 
llfofd  50  Of  PanatomiC'X.  That  will  help 
you  ge!  the  fine  grain  you'll  need  tor 
sharp  enlargments. 

If  your  camem  has  a  macro  lens  you 
can  get  dose  enough  to  a  small  piece  of 
equipment  to  fill  the  viewllnder.  With  the 
Nikon  I  like  the  55mm  macro  best,  Nice 
lens-  BiJt  when  you  get  close  to  the  ob* 
lect  your  depth  of  focus  narrows  and 
parts  an  inch  or  so  furtfier  away  from  tf>e 
lens  will  be  out  of  focus,  eweii  when  ^3u 
dose  your  aparalure  down  to  its  mini- 
mum .  .  ,  which  is  usually  F-32.  You 
need  a  much  better  depth  of  focus,  and 
that  means  you'lJ  have  to  stop  down 
your  lens  much  more.  You  want  some- 
thing more  like  F'256,  which  is  about 
eqM>v3ient  to  a  pinhole.  So  use  a  piece 
ot  card  with  a  pinhole  m  it  for  your 
apamture. 

This  has  a  secondary  benefit.  In  of* 
der  to  have  the  parts  or  a  piece  of 
equipment  stand  oul  clearly  and  be  well 
lighted  from  all  sides,  you  wanl  to  have  a 
k)i>g  exposure  and  wash  in  the  light  by 
moving  it  around  during  the  exposure. 
With  a  half  minute  exposure  you  inave 
time  to  wash  out  the  shadows  just  fine. 
So  set  youT  camera  on  a  very  sturdy  tri* 
pod.  run  a  test  roll  ol  film  to  determine 
your  best  exposure,  open  your  lens, 
wash  the  light,  and  youMI  have  superb 
professional  photos  that  would  cost  you 
hundreds  of  dollars  for  a  studio  to  make. 
When  I  see  the  blurry  junk  some 
companies  are  using  in  their  ads.  and 
the  awlyl  photos  thai  come  with  so 
many  submitted  articles^  it's  discourag- 
ing. I  used  to  have  a  corner  of  a  room 
set  up  just  for  equipment  shots,  with  the 
lights,  and  my  grandfather's  old  1895 
Pony  Pre  mo  #5  S^x?"  plate  camera, 
whk^h  slopped  down  to  F-256, 

If  you're  going  to  shooi  color  for  an 
ad  or  a  possible  73  cover  picture,  use 
Kodachrome  for  firre  grain.  Cover  sfiois 
should  be  vertically  orlenled  with  plenty 
of  room  on  the  top  and  tefl  side  lor  the 
logo  and  cover  copy  We're  always  inter- 
ested in  creative  hammy  cover  pictures. 

Science  and  Life 

One  of  the  big  pfobiems  with  medical 
research  is  limt  it's  being  mn  by  scten- 
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MODERN.  MULTI-BAND  ANTENNA  SYSTEMS 


MOBILE 

ANTENNA 

PRODUCTS 


Modern,  high-performance  stations  use  COMET  Antennas,  Duplexers,  Triplexers  and  Accessories!  COMET  products  are  designed  to  provide 
an  exceptional  level  of  signal  quality  and  coverage  area.  Whetiier  operating  mobile  or  trom  your  base  station,  COMET  products  nnake  you 
sound  good.  No  other  product  line  has  the  selection,  convenience,  quality  and  performance! 


DUAL-BAND  MOBILE  ANTENNAS 


TRI-BAND  MOBILE  ANTENNAS 


R47S  Qual-Band  146/446MHz  w/Fold  Over.  Hti  Grotimt  Ptam  Required 

Gain  &  Wave:  VSWR:  Max  Power     Lenglh:      Connexlor: 

146MHz  4.5(JBi  %  mm       1 .5:1  or  te^    1 50  watts        4  11'         GoJd  PJaled  Pb2S9 
446MHz  7.ZdBt  ^  wave  k  3 


IAHM^Ub 


ra*224/224IIM0  Trf-^id  146/2?Q/446IU^  mifm-Om,  fkt  GfoiAVl  Plare  Ba^utretf 

eiiiAWtvi;  VSWR:     Pffixfo«fn     Iffigth:      Cniiieclor 

\AmHi7A^V^wm  1,5:1  IOOk^  j  PL'259  Of  NMO  Siyte 


am 


FL*62S  Dual-Band  146/446MHzw/Fold'Over.  No  Ground  Pfane  Hequireti 

Gair&Wave:  VSWR:  Mii  Powir     UnQlh:      Connettor: 

14aMHz  3.5dBJ  !^  ^ve       1 5:1  or  less  1  &0  watts       3  6'         Goid  Plated  PL'259 
44fiM^6.0(3SiHwsvex2 


Si'7/$fi'7MM0  Dual-Band  14a^446MHz  w/Fold-Over  Hq  Orounif  Plane  Required 

Giin&Wive:  VSWR:  Mn  Power     Lergth:      Connectgr 

146MHz  4  5dBi  H  wave      1 .5:1  or  less  70W  m         4  7'         PL-253  or 
centerHoaded  NMO  style 

445MHz7.2dBi^4wavex3 


nm' 


5/SB-SNMO  Dual^Band  14€/446MH[7  w/Fold-Ovef,  No  Ground  Plane  Required 

iiin&Wair  VSWR:         Maihraref:     Uflftl:      C««ncbir. 

146MHz  3  MBi^/^wWi       1.5:1  Of  less   120WFM        W  PL-259  0f 

446)UIHz5,5(tBiHwmK2  NMO  Style 


$i*Z/SB-2NMQ  Dual-Band  146/'446MHz 

Gain  k  Wave:  l^SWR:  Mai  Power: 

146MH2  2.15dBJ  Va  wave     1,5:1  or  le^  60W  FM 

446MHz  3,adaiH  wave 


Lengtli: 

tr 


Conneclan 
PL-259  or 
NMO  Style 


FJ-15S  Tn-Band  5Z/146/446MHz  v^/Fold-Over 


Giin  A  Wivt:  VSWR: 

52MHz  2 15dBi  i>4  w»e  15:1 

l48MH74  5d6iHw9i«  Ofle&S 
446MHz  7.2dBi^  wave  X  3 


MaxPowif: 
120  W  FM 


Cor^netl&r: 
PL-259 


HF  MOBILE  AND  HT  ANTENNAS 


HA-4S  Quad-Band  HF  ^0/' (20^1 5/1 2/10  Meters  w/Fold-Over 

Wave:       VSWR:        Wilgbt:        LengOi:    MaKPewer 
'Amve      2lOrl^     tib.  14  02      4  4'  120WSSB 

(20OW  SSS  2aMHzl 
*L-14HS  Optional  20  Meter  Goi3 


Connector: 
PL-259 


Sff-5S  Super  Flei^ibif  ! 46/44 6MH^  HT  Antenna 

03ln4Wm:  Hit  Power   length;  CaniKtQn 

146MHz  tSdBfVi  wave      10  watts       15.5^  BMC 

446MHz  3idBi^^  wave  X  2 


^WW 


e^Qff-IOMhtO  Dual-Band  146/446MHz.  Cellular  Look-a-UVe 

iiln  5  Wave:  VSWR:  Hii  Pow^r        UAfth:  tonnmK: 

146MHz  0d8iV<w3M        Uilorless      5QWFM  \T  Fl-2^5or 

44611Hz  2-t5lSt!4iawe  NUD  style 


CH-722SA  High  Gain  HI  Antenna 

Gain  &  Wive:  146MHz  3.0dBi  ^/^  ^ave 

446MHz5  5dBi^^wave!t2 

Wmi  Power:  50  watts 

Lefigth:  35^  2  sectiofls,  tS'  eadi 

C&nnectar:  BNC 


CH*32  MlradeBab^ 
146/44eMHzHT  Antenna 

BiltilWitfiiOdBViwave 
Mil  Powif:  ID  watts 
Leflflli:  1  75* 
Dfrnnsclnr-  BNC 


DUPLEXERS  AND  MOBILE  MOUNTS 


^M|, 


B-2O/B^20fiMO  Duaf-Bartf*  l46/446MHz,  Cellular  Appearance, 
No  Ground  Plane  Required 

Gain  &  Wave:  VSWA:  Max  Power        Lenglh: 

146MHz  2.15dBi  ^^  wave     1,5:1  or  less     50  wa.tls  30^ 

446MHz  5.0dBi^  wave  x2 


Connector: 

PL-259  or 
NMO  styte 


SB-2S/SS-25MM0  Mono-Sancf  146MH;  w/Mj-Over.  No  Ground  Plane  Required 
Gain  &  Wife:  VSWR:  HaxPVw«r     Lniftfi:      Ctonnector 

146MH/4.1dBtHwave       1.5:1  oriess   TOWFM        AW  PL'259of 

cent  ef  feaded  NMO  slyle 

COMET  proififcts  are  available  from 
most  malor  dealers.  For  customer 
service,  or  a  complete  cafafog, 
please  call  us  a!  800/962-2611. 
We're  confident  COMET  products 
afid  accessories  wHI  enable  you  to 
enjoy  Amateur  Radio  io  its  fuliest! 


MINI  SPEAKER/MIC 


hi  a  a  C£» 


NCG 


MCG  COMPAMIES 
1275  Koftti  Gmve  Street 
Anaheim,  CA  92^)6 
(714}  6304541 
FAX  (714)  630-7024 


HN1-P2K/F 

Mini  s|}^/mic  iQaturing  fuit 
TX/RXQuaJity! 

Liglilwetglil.eKtunte^ 
smitt:i^wfU)colar 
pQCtetdip 

m-m  kmrtmti 


CF^106KJ,J, 

146/446MHZ 

Baitd  Feu,  Ini  left,  Mai  Pwr; 

1.3'150WIHl,fl.1JB.S00wPEP 
400-&40MH?,Q,2dB.5MwPEP 
\mmm  BOdB 
CONNECTORS: 

4160M  416«    41501 
QutptLiL  SO-339  50  229  50-259 
Low  In  PL -259  PL  2S9  SO-239 
H^  Im  Pl-259  N'MaJe  $0-Z39 


ftS'&20 

Heayy-flirty.  Low  Prafite 

Trjw  Up  0*  Hatch  Back 
Mount  Riibti«r -coated 

base  proiecis  vstiicle 
paint 


3D4M  Stand^Tti 

CaEite  Assembly 

t3  5  ieet  of  low  loss  ccbx. 

eoidMdUHFia-Bsr 

S0239}0onndcttirs 
3II5II  SStfidani 

Sam  3S  30411  hi  IT 
f^  Df  coai 


RS-21 

rnmk  Mtchbai:!^. 

tiliii^er.  it ) 
iriQunL  Atfju  stable 

ij^ii^d  base 

(MITTI. 


lyysH^uiiitfiit 

Window  CN» 

uoum 

quakiy  coai 
Gold-platNl  UHF 

A  'Jp  ta 

40'  tri  nd^ht 


CK^SM  Deluxe 

TSfeiidddiiiesiii^ded 
iferjiMteseoijt+ir 
RG-ieaufQwiewGoid 

d-SHlDeliie 

uit^Assifiiliiir 
SsneasCK-SM  buiTT 
ttaefofCQik 


Leuers 


Number  2  on  fom  Feedback  card 


Rob  Bellville  NINTE,  NorthbofO 
MA  Lately,  we've  all  bean  hearing 
about  lawsuits,  oxam  cheating,  ridicu- 
lous behavior  over  the  air,  etc.  Have 
we  all  forgotten  that  this  ts  a  hobby?  If 
I'm  going  to  spend  my  spare  lime 
(anrf  money)  (Joing  something,  you 
can  be\  Tm  going  to  enjoy  itt  Wtiy  gel 
bogged  down  bickering  aboul  trivial 
things  thai  really  don't  amount  to 
much  in  the  grand  scheme  of  things? 
Is  it  reafly  so  important  lo  have  a  ham 
Kcense  that  you  have  lo  cheat  and  pay 
hundreds  of  dollars  for  it?  Do€S  rt  real- 
ty feel  good  to  betittle  people  c^^er  the 


Let's  shape  up  before  we  lose  out 
Money  is  talkirtg  out  ihere  and  fre* 
quercies  all  over  the  spectrum  are 
being  snatcf^ed  up  by  commercial  in- 
terests. Honestly,  aren't  there  some 
very  exciting  things  happening  In 
communications?  If  you  ware  In 
charge,  who  would  you  give  the  fre- 
quencies to — technology  that  im* 
proves  the  qualrty  oi  life  or  quarref- 
some,  immature  radto  nuts?  If  we  Of- 
fered some  real  value  lo  the  public 
don't  you  think  thai  the  public  would 
respond  in  kind? 

We  have  been  unable  lo  be  pio- 
neers in  developing  new  and  im- 
proved  ways  to  communicate  (a  fautt, 
I  believe,  that  Is  due  partial iy  to  highty 
accelerated  technology  movements, 
again  by  the  commeraal  sector).  I  feet 
tiat  we  should  channel  our  efforts  into 
being  a  cache  of  communicators 
ready  and  witling  to  fill  a  need  where 
budget  cuts  have  allowed  particular 
public  agencies  to  deteriorate.  We 
should  be  masters  at  providing  com- 
munications for  the  public's  noncom- 
merciaJ  demands.  We  get  minimally 
involved  in  emergency  communica- 
tFOns.  Out  that's  not  enough  to  be  of 
teal  value.  How  about  getting  invotvod 
fn  crime  watches?  We  have  radio- 
equipped  vehicles  lor  patrolling.  Ask 
your  local  organizations  about  how  la 
get  Involved. 

We  have  all  these  high-tech  radios 
and  ail  these  operators  wailing  for  ac- 
tion. Think  ot  the  skill  level  we  could 
obtain  if  we  were  communicating  with 
a  purpose.  Think  of  the  cieative  pro- 
cess ttial  would  occur  if  we  n^ded  a 
new  arKl  improved  way  lo  communi- 
cate to  accomplish  a  missior^.  Do  you 
think  we  could  regain  otir  position  as 
forerunners  in  communications? 

As  more  and  more  new  licensees 
are  climbing  on  board  for  the  enjoy' 
meni  of  communicating,  rather  than 
lor  the  technical  pleasures,  this  type 
of  thinking  becomes  more  vaJid.  1  en- 
ioy  atnateur  radio  for  both  reasons, 
and  do  not  look  down  on  those  who 
have  singular  Interests.  After  all  isn't 
this  hobby  big  enough  to  encourage 
specialists?  We  have  accomplished 
CW  ops.  ATV  pros,  home-brew  fanat- 
lc^»  and  packet  gurus,  but  why  cani 


From  the  Ham  Shack 

we  have  expert  voice  communicators? 
My  experience  has  been  that  the  new- 
er Novice  Code  Techs  are  more  en- 
thusiastic about  the  hobby  than  any- 
one else.  Why  not  allow  the  fiobby  to 
adapt  and  ftourlsh  in  response  to  the 
growing  ranks?  People  who  enjoy 
something  tend  to  team  more  at>out  H 
and  tend  to  be  pretty  good  at  it  too. 
Pretty  soon  these  folks  wili  be  in  the 
majority  (and  in  control)  and  they'll  be 
making  the  niles, 

Athanasios  Setiotis  VE3TSK, 

from  the  73  BBS  Alter  reading  your 
editorials  lor  a  tew  years  1  thought  you 
might  be  interested  In  a  book  1  read 
while  in  university  a  few  years  back. 
The  author  was  a  radiologist  by  the 
name  of  Sjorn  E.  W,  Nordenstr.  He 
was  able  to  cure  Inoperable  lung  can- 
cers  by  the  cont roiled  use  of  DC  cur- 
renL  His  ideas  seemed  farfetched,  but 
Ihey  worked,  if  you  can  find  his  book  \ 
would  strongly  recommend  that  you 
recuj  JL  His  wor1<  has  been  all  but  ig- 
nored, tf  some  high-priced  instiiutron 
should  rediscover  his  work  it  might 
revolutionize  the  cancer  treatment  in- 
dustry. 

Can  anyone  help  me  find  this 
book?. .  .Wayna 

Jon  D.  MeiTttt  N0VTY,  Burtington 
1A  I  have  been  getting  73  for  quite  a 
few  years  now,  I  like  your  format.  It 
is  a  magazine,  not  a  billboard  for 
advertisers  like  another  so-called 
magazine. 

I  have  been  into  ham  radio  for  only 
a  couple  o(  years  now  as  a  no-code 
Tech,  and  have  Just  recently  started 
working  on  code,  instead  of  walling  for 
it  to  be  eliminated  from  the  exams,  I 
woflt  2  meter  packet  mostly,  and  kjve 
it  And  I  have  t>een  experirr>enting  with 
another  digital  mode  idea,  and  with 
eliminating  RFI  fmm  my  TNC, 

I  do  not  agree  with  eliminating 
cade.  Ham  operators  should  at  the 
very  least  be  tested  for  a  general 
knowledge  of  code.  Along  with  that,  I 
have  been  hearing  many  stations  on 
the  ham  bands  not  IDing  their  sta- 
tions. In  particular  to  my  area,  2  meter 
ops  are  bringing  up  the  autopatc^  on 
the  kxiaJ  repeaters  and  not  giving  their 
ID.  I  have  come  in  after  their  au^ 
lopatch.  and  asked  for  an  10.  and  was 
ignored,  and  I  made  a  point  to  be 
diplomatic  about  it,  too.  No  request  to 
use  autopatch.  no  JD  before  or  after! 
When  I  talked  to  a  couple  of  other  lo- 
cal operators.  I  was  to  id  that  the  over- 
seer of  the  repeater  should  take  care 
oC  the  prot}ieml 

\  don'i  Delieve  in  passing  the  buck. 
so  I'm  starting  to  make  some  noise 
around  here  on  the  iocal  BBSs  and 
with  the  local  clubs.  I  don't  want  the 
amateur  bands  turned  into  more  CB 
bands!  I  hear  this  on  the  HF  bands 
too,  and  most  of  them  sound  like  they 


have  been  in  amateur  radio  for  a 
while,  too!  We  have  these  bands  due 
to  the  graoe  of  our  government;  we 
were  not  born  with  the  rights  lo  Ihem! 
What  a  great  way  to  show  new  ama- 
teurs how  to  operate.  Why  give  the 
FCC  another  reason  to  sail  off  more 
of  the  radio  spectnjm? 

We  have  rules  arnJ  regulations  to 
go  by:  Use  them  or  k>se  them,  along 
with  your  amateur  privileges  Remem* 
ber  tnai  word,  privilege,  not  a  r?9ht1  i 
have  tried  to  talk  to  amateurs  about 
other  subjects  also,  such  as  the  code, 
the  selling  oft  of  portions  of  the  RF 
spectrum,  and  various  political  issues. 
Boy  you  lafk  about  dead  band,  or  is  It 
dead  brain?  And  qoid  fusion.  1  am 
thrilled  about  It.  byt  ask  an  operator 
around  here  about  it  and  they  think 
you  are  talking  about  cM  cuts! 

Onn  K,  McDanlel  W4PFZ  (Mac). 
Florence  SC  Wayne,  Tm  siarting  to 
worry.  Recently  I've  found  myself 
agreeing  with  you  on  too  many  issues  I 

What  are  the  things  on  which  we 
share  common  views?  A  major  item  is 
the  slow  but  definite  deteho ration  of 
our  educational  system  (elementary 
and  secondary  schools)  in  this  coun- 
try It's  been  over  20  years  since  my 
two  children  finished  htgh  school,  yet  I 
had  an  uneasy  feeling  ihal  even  thiey 
were  being  shortchanged.  Now.  20 
years  later,  there's  no  doubt  in  my 
mind.  It's  especialiy  obvious  when  you 
read  the  writings  of  people  coming  out 
nowadays.  Many  are  functional  ill  iter* 
ates.  They  would  have  flunked  every 
English  course  given  when  I  was  Jl) 
high  school.  Even  worse,  they  can*t 
spell  even  the  simplesl  words,  I  use 
GEnie  as  my  BBS-type  service,  and 
see  messages  posted  there  from  peo- 
ple who  are  presumably  ''computer 
whizies."  Yet,  they  speil  "enemy"  as 
"enema,"  Ihere"  as  Iheir"  (and  the  re* 
verse  of  that).  That  last  error  ap- 
peared repeatedty  in  mdssages  from 
someone  alleged ty  with  a  Ph.D.  in  a 
science  doctrine.  Even  the  documen- 
tation accompanying  much  of  the 
high 'priced  computer  software  toeing 
feieased  nowadays  is  filled  with 
dozens  of  spelling  and  grammar  er^ 
rors.  Without  making  a  iong  iist  of  ex- 
amples, of  which  there  are  far  too 
many  you  should  get  my  drift. 

Although  Tm  now  retired  from 
DuPont,  one  of  the  most  important 
things  in  my  entire  working  career 
was  not  how  skillful  I  was  in  my  tech- 
nics fiekJ,  but  how  well  I  could  com* 
municale  with  others.  This  was  espe- 
cially true  in  written  communications. 
These  people  coming  out  into  the 
workplace  today  are  at  a  terrible  dis- 
advantage with  their  sloppy  writing 
and  poor  gfammai.  spelling,  etc.  ex- 
cept for  one  thing,  I  guess — mosi  of 
the  people  with  whom  they  will  com- 
pete tor  promotions,  etc..  are  probably 
equally  disadvantaged.  Now  for  the 
frosting  on  the  cake:  Just  this  past 
weel^  I  read  that  the  peopie  who  con* 
trol  this  sort  of  thing  are  going  to 
"readjusf  the  SAT  scores,  and  artifi- 
cially elevate  almost  all.  That  certainly 


seems  to  smack  of  endorsing  medi- 
ocrity, doesn't  ir? 

The  reason  I  chose  to  wnte  you 
this  Ume  was  the  letter  from  Irving 
Chidsey  in  the  July  1994  issue.  He 
seems  to  side  with  conventional  sci- 
entists on  Issues  like  acid  rain  and  the 
hole  in  the  ozone  layer,  issues  on 
which  you  have  serious  disagree- 
ments, t  don't  wish  to  take  a  position 
on  acid  rain — I  hare  no  basis  for  opln- 
km.  But  on  things  like  the  hole  in  the 
ozone  layer  and  global  warming,  I'm 
definitely  a  skeptic.  In  other  words,  Tm 
on  your  side.  Much  of  this  so-called 
science  is  overblown,  hysterical  and 
over-hyped  because  It's  the  politically 
correct  thing.  I  agree  with  Dixie  Lee 
Ray's  position — there^s  simply  not 
enough  proof  to  justify  the  extravagant 
use  of  puWic  funds.  From  what  I've 
heard,  even  John  Sununu,  who  hokis 
a  Ph.a  from  MIT,  is  a  skeptic  about 
much  of  these  so-called  scientific  con- 
clusions. As  far  as  glotral  warming, 
there's  almost  as  much  compelling  ev- 
idence that  we  are  entering  a  period 
of  global  cooling.  Obvious iy  both  posi- 
tions cannot  be  correct;  which  is 
wrong?  As  for  the  ozone  layer  deple- 
tion, aren't  tf^  also  at  the  same  time 
screaming  that  fossii  iuels  usage  is 
generating  too  much  ozone?  tn  my 
simple  logic,  I  have  trouble  accepting 
that  the  ozone  can1  rise  to  the  upper 
layer  where  it's  ctaimed  to  be  de- 
stroyed by  the  chioro-floufo  carbons, 
Has  this  surplus  near  the  surface  vs. 
the  shortage  higher  up  been  ex* 
plairjed  to  your  satisfaction? 

Another  reason  tor  writing  at  this 
Ume  IS  that  you  have  aroused  my  m- 
teres!  in  the  cold  fusion  subject.  I  was 
especially  Intrigued  by  I  he  bickehng 
that  went  on  a  few  years  ago  in  the 
scientific  community  over  this,  with 
conventional  scientists  calling  anyone 
supporting  the  possibiiity  of  It  being 
reai  as  charlatans,  quacks,  and  not  re- 
ally scientists.  I  worried  when  my  al- 
ma mater  (Georgia  Tech)  tjecame  ac- 
tive in  the  early  testing,  that  they 
woukl  be  smeared  with  the  same  tar 
brush.  Again,  this  is  a  subject  on 
which  I  fiave  too  few  facts  to  htave  an 
opinion.  (Clearly,  the  lack  of  facts 
doesn't  deter  people  from  having 
opinions,  but  I  try  to  be  objective 
when  dealing  with  science.)  Bemuse 
of  your  recent  editorial,  I  plan  to  follow 
up  and  ttecome  more  knowtedgeaM 
on  the  subject.  Then,  perhaps  I  can 
tie  alkFwed  an  opinion, 

iWac,  as  a  pmgmaUsi  i  hokf  tenta- 
Hve  opinions  built  on  doing  my  home- 
work. Strong  disagrBem&nt$  won't 
change  my  opinions  uniess  they  are 
backed  up  with  r^ievant  data  that  t 
might  have  missed. 

VDu're  right  about  our  schoaf  sys^ 
tern  ,  .  ,  you  shouki  see  some  of  the 
letters  t  get*  A  maJdng  about  KlMAN^s 
broadcasts  speited  'dedicated'  as 
Sedated,*'  'informantkm'  Hrpy,'  lock 
out  offj  ^pubiishication'  and  "bare  in 
mind."  V&y  get  the  picture. 

Yes,  cofd  fusion  is  alive  and  weii, 
dBSpite  the  elaborate  buriai  by  the  hot 
fusion  estat^ishment . . .  Wayne 
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You  get  more  features  for  your  dollar  with  the 

REP-200  REPEATER 

A  fully  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alonef 

Kit  $1095;  w&t  only  $i295! 


-Availabte  fof  the    1 43-174.   213^233, 

4a>475,  gQ2'92S  Mm  bands 
*FCC  typa  accepted  tor  oommerctii 

service  inl  50  &  inds 

«SiK  c^Hirtesy  b&ep  types,  including 

two  pleasant  multi-lone  bursts 
■  Open  or  clo&ed  access  autopatch, 

to{(-ca]l  restrjcl.  au;o  drsconnea 
« Reverse  Auiopalch,  two  types. 

•  OTMF  CONTROL:  ov&  45  functions 
can  t3e  c^mtroied  by  4^digit  dtmf 
command,  via  radio  or  tslepixvie^ 

*  Owner  can  inhibit  autopatch  or  re- 


palter,  enable  etther  open  or  cJcsad 
dcoess  For  repeater  csr  Bmapatch^  and 
enable  toll  caBs,  revec^e  paldi,  kef- 
ctttmk  ^^te^,  site  eiann,  sux  ruvr. 

«CttHige  cw  speed  ^id  tone,  beep 
delay,  tafl  tffner.  and  courtesy  tieep 
type  at  any  time  t^  owner  password 
protected  dtmf  commands. 

«  Auxiliary  receiver  ^nput  for  control  or 
cross  linking  repeaters. 

•Cotor  coded  LED  static  indicators 


REP-200T  Voice  Message  Repeater   as  above,  e^^cept 
includes  Digita/  Voce  Recorder,    AJfows  n>essage  up  to  20  sec  to  be 
remotely  recorded  off  tfie  mh  and  played  back  ai  user  request  by 
DTMF  command,  or  as  a  perNXlical  votcm  id.  or  both kit  $1145,  w&t  only  $1395 

REP-200C  Economy  Repeater,  Uke  rep  200.  except  uses 
COR -6  Gonirollef  (no  DTMF  controi  or  autopaich).  Features  real-voice 
ID      ,. Kit  only  S795,  w&t  $1095 

REP-200N  Repeater,   wait  ro  use  yo^f  ACC  controller,  etc.?  No  problem^ 
We'll  make  you  a  repeater  with  d  modutes  only,  Kil  only  %bBSt  w&t  $995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  available  in  rf-tight  enclosures,  and  wttfi  data  modems. 

FM  EXCITERS:  2W  contmuous 
duly.  TCXO  &  xt3l  oven  options, 
FCC  type  accepied  for  com'/ 
high  bsnd  A  uht 
.  TA51   50-54,  143-174,213-233 
MH?    ,,.,kit$109,  w&t$1B9. 

*  TA451   420-475  MHz 

kit  $109.  w&t  $189 

*  TA901   902-928  MH2, 
(0  5Wciut):wat  $319 

VHF  &  UHF  AMPUFIERS. 

Forfm,  ssb.  alv.  Output  levels  from 

low  to  100W    Several  models  starting  at  $99. 

FM  RECEIVERS: 

*  R144/R220  FM  RECEIVERS  for  143-174 
or  2 1 3-233  M Hz    Sensitive  front  end, 
0.1 8uV,  txHti  cryslal  &  oeramtc  if  ftJlers 
plus  lielical  resonator  froni  end 
for  exceptional  seledivily  >lDOd&  a1 
±12kHz  (best  aval  [able  anywhere!  J 
Flutler-proof  hysteresis  sqyeiGh, 
k(t$149  wAt  $219 

.  R451  FM  RCVR,  for  420-475  MHz 

Sim  I  laf  to  above.    . .  kit  $1 49.  w&t  $2 1 9 
.  R901  FM  RCVR»  for902-92^H£ 

Tnple-oonversion.     $f  69,  w&t  $249 

.  R76  ECONOMV  F«  RCVR  for  28-30,  50-54,  73-76,  143-174,  213^233  MHs^ 
.".     --     :-  :     '.    >100dBfll±12kHz  „__.^  K(!sS129.w&lS219 


JE:W< 


R76  MONITOR  f=M  RCVR  Krt  for  10M.  6M,  73  MHz.  2M.  hHjand,  or  220 
MH2L  IF  selectrvity  60dB  at  ±12kHz.  Gf^  fof  monitoring  repeaters, 
amateur  catting  frequencies,  or  packet  rBdm  Irequendes.  axxj  for  H&Bn- 

^^  to  oorrvnefoal  twOHw^  mSiO,    po4ice/fire  frequencies,  or  Hfeather  fcwocssts. 

Go<Ml  startef  kit,  too;  easy  to  Bssemble  arid  3&n^ ..,Kli  oniy$S9! 

-  R137  WEATHER  SATELUTi  RCVR  Tof  137  MH^  Special  if  filters  tailored  for 
wklefoend  tm   Lowest  Gom  moBNef  aveialile »...itit  only  $09.  w&t  Si 49. 

»  We  3^  have  pre^nps  end  reoeMng  oonverters  for  137  MHz,  and  we  c^ry  tfte 
Weasft^  Saismrn  Handbook  by  Ralph  Taggan. 


*  Buy  at  fow,  factory-direct  net  prices  and  save! 

'  For  complete  info,  call  or  write  for  free  cata1og< 

fSend  S2  for  overseas  air  mail) 

*  Order  by  maiK  fax,  or  phoneis-u  am,  i-s  pm  eAsttm  tlT^«^ 

*  Mirt.  %S  S&H  cha  rge  tor  first  fMHiftd  plus  acfcTi  w«rghi  a  insutance. 
-  Use  VfSA.  Mastercard,  check,  or  UPS  C.0.0. 


ACCESSORIES 


COR-3    REPEATER    CONTROLLER. 

Featyres  adjustable  Tail  and  l»me<tut 
nmers.  solid-state  relay,  courtesy  beep, 
and  local  speaker  amp  lifter     .........  kit  $49 

CWID^  Diode  programmable  any  time  m 
The  field,  adjust ab Fa  tone  speed,  and 
tism&r  kit  $59 

COR -4.  Complete  COR  and  CWID  all 
on  one  board  CMOS  logc  for  tow  power 
cortsumplion  EPROM  programmed; 
specify  call        ........^ M  $99  w&t  $159 


'^^^t 
Q  ^    *-**' 


COR-6.  COR  & 

Real  Votce  ID 

on  one  board 

Digital  ic  records 

up  to  20  seconds 

of  yourvoloi 

Can  record  multiple  id  messages    Tail  and 

1 1 me^^ut  timers,  courtesy  be^  solid-stsre 

reiay  to  key  tf ansmttter     kit  S99.  wAi  S 1 49 

Versatite  OVR-I  DIGITAL  VOICE 
RECORDER  Module  As  a  voice  iD'ef 
for  repeaters    records  youf  voice  i 

the  ttuilt-tfi  mic/ophone  or  extetnb.  :" 
Just  Itie  Itiing  for  foi  hunt  xmtr  id*  Md/ 
also  be  used  as  a  content  caller  to  play 
back  one  or  rrMye  rres  sages  through  your 
transmitter  at  the  press  of  a  swiicti  Used 
as  a  ladio  notepad,  il  can  record  the 
aud>o  outpui  of  a  recetvof —  up  to  20  sec 
of  3nyihirig  you  migtu  want  to  recalt  later 

Play  back  as 
often  as  you 
hke  Through  a 
smati  extemai 
speaker  Ex- 
tensive  man- 
ual tells  how 
to  use  multipFe 
messages  and 
adapt  to  many 
applitatioris 
^....k^t$59,  wAt$39 

TD-4  SELECTIVE  CALLING  Mod- 
ule. Versatile  dtmf  control Eer  witft  1 
latching  oatpul  Mutes  speaker  untif 
someone  calls  by  sending  your  4-digit  tt 
code  Or  use  a  with  a  long  tt  zero  digit  lo 
atari  anyone  in  club.  Also  may  be  used  to 
control  autopatch  or  other  single  device. 
,, ,.„■■ KU  $49,  w&l  $79 

TD-2  OTMF  DECOOER/CONTROL- 
LER.   16  digits,   programmable,   toll-call 
restrictor.  Gen  turn  5  functions  on/off. 
kil  $89,  wired  a  tested  $149 

AP-3  AUTOPATCH.  Use  with  TO  2  for 
tepealer  autopatch.  Reverse  patch  and 
phone  line  remote  controt  are  sid 

kit  $89.  wired  S  tested  $149 

AP-2  SliWPLEX  AUTOPATCH  Timing 
Board  Use  with  above  for  simplex  oper- 
ation using  a  transceiver  „».....„...,... Kit  $39 


h+#-tr«wvPT*  ri  ■  ■ 


TD-3     SUBAUDieLE     TONE     DE- 

COOeR/ENCOOER.  Adjustable  for 
any  tone  EspecJally  for  repeaters,  with 
remoie  control   adivate/deaciiyate   provi- 

sf on  s  kit  $29  WFr ed  &  te  %\  ed  $59 


DATA  MODEMS 


MO-202    F&»<    DATA    MODULATOR 
DE^2D2FSK  DEMODULATOR.    Run  up  to 
12tX)  t>aud  dtgital  sigrals  Through  any  fm 


Low  Cost  GaAsFET 

PREAMPS 


LNG-D 

QNL  Y  $59 

wnoatnAM 


FEATURES: 

•  Very  low  r>otse:  0,7dB  vtif,  D.8dB  uhl 

•  High  gain:  13-2DdB,  depends  on  freq 
■  Wde  dynamic  range  -  resist  overload 

•  Stable:  low-feedtaack  duai-gaSB  FET 

*SascitY  tuning  la^iga:  ^r3i^  4S^Bt,  t37-f SZ, 


^9^ 


LNW-(*) 

MINIATURE 
PREAMP 

ONLY  $29  UL  $44 


•  GaAs  FET  Pr^imp  sffnilar  lo  LNG,  ex- 
cept designed  for  low  cost  &  small  sUe 
Of^  S/BTW  sc  1'5/8'L  x  3/4^a  Easily 
mourtts  in  many  racSos. 

*Soedfy  it#img  range'  J5-35,  J5-S^  5$-$l^ 
Sfrim  720-150.  7S0-2&K  SOO-270,  400-500  MHr 

LNS-D 

iM-LINE 
PREAMP 

ONL  Y  $89  hi,  $1 1 9  md^MM 

•  GaAs  FET  Preamp  with  features  amlBr 
to  LNG  sefi^,  except  automallcafty 
switches  out  of  line  during  tran&miL 
Use  wrfli  base  or  mobile  transceivers  up 
to2SW  Towermounting bracfeels Jnd 

HELICAL  RESONATOR 
PREAMPS 

GaAs  FET  prearrtps 
with  helical  reson- 
ators reduce  inter* 
mod  &  cross-band 
interference  in  critical  applications. 
MODEL  Hf?G-C  *  ),  $ea  vht,  $tiQ  uM. 
'Specify  tuning  rsngtfi  742- 150,  TSO-^fi?,  l^S- 
7  74,  2 13-233, 42Q^?0 


RECEIVING 
CONVERTERS 


Low  noise 
converterBto 
receive  vhf 
and  uhf 
bands  on  a 
lOM  receiver. 


r;-r^iyagfe;.-:*b^ 


,fr' 


transmitter  & 

recsfvef, 

Radio-liflk 

oompi^ars, 

teiemelry, 

etc   ...    . 


fnput  ranges  avail:  50-52,  136-138» 
144^146,  145-147,  146-148.  220-^2. 
222-224  MHz,  432-434,  435^37, 
435  5-437.5.  and  439.25  (to  Ctian  3) 
Kit  less  case  549,  kit  w/case  &  BNC 
iacks  $74,  w&t  in  ^e  $S9. 


TRANSMITTING 
CONVERTERS 


R^t-  T 


M  ea  S49.  wSt  ea  S79 


9600    BAUD   DiGtTAL    RF   LINKS. 

Low-cost  padwt  networking  system, 
consisting  of  MO-96  Modem  arid  special 
versions  of  ouf  144.  220,  or  450MHz  FM 
Transmttters  and  Receivers  tnterface 
dFreaiy  with  most  TNC's  Fast  dfode- 
swilcbed  PA s  output  1 5  or  SOW    CALL 


XV2  for  vtif  and  XV4  for  u^.  lApdeis  to 
cortveft  1DM  ssl>,  cw,  fm^  etc  to  2M,  220, 
222, 4^.  435.  and  atv.      1 W  ouiput. 
HHonfyUB.  PA%  i^  to  45W  avaNabie. 


Diif  Timci  rbvii 


amiromcs,  inc. 

65-D  (Vloui  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420) 


QRX . . . 


Number  3  on  yaur  Feedback  card 


FCC  Reorganizes 


In  August,  FCC  Chairman  Reed  Hundl  an- 
nounced  a  massive  organiiational  overhaul  at 
iha  Federal  Communications  Commission. 
New  creations  include:  a  Wireless  Telecommu- 
nications Bureau,  an  International  Bureau,  an 
Office  of  Workplace  Diversity,  and  a  Competi- 
tion Division  in  the  Office  of  General  Counsel. 

Among  other  changes,  the  Office  of  Small 
Business  Activities  was  moved  out  of  the  Of- 
fice of  Managing  Director  and  will  now  report 
directly  to  the  Commission.  The  FCC  will  now 
opemle  with  six  bureays.  Besides  Wireless 
Telecommunications  and  International,  the 
other  four  bureaus  are  the  Common  Carrie r» 
Mass  Media,  Field  Operations*  and  Catrfe  Ser- 
vices. 

The  Private  Radio  Bureau  was  absorbed  in- 
to the  new  Wireless  Telecommunications  Bu- 
reau, which  will  license  and  administer  all  per- 
sonal communications  service  (PCS)  licens- 
ing and  other  emerging  technologies.  The  In- 
ternational Bureau  will  concentrate  on  global 
satellite  and  treaty- related  issues,  TNX  W5Yt 
Report,  Issue  ^W,  August  15.  i994. 


Superconductivity  Strides 

A  Japanese  researcher  has  discovered  a 
method  for  building  superconducting  wires  of 
atomic  dimensions,  according  to  Electronic 
Engineenng  TimBS,  Yositafca  Yosida  of  Iwaki 
Meisei  University's  Department  of  Material 
Science  stumbled  on  the  discovery  while  ex- 
perimenting with  caging  rare  earth  dlcarbides 
in  large  buckminsterfullerene  molecules.  Yosi- 


da found  that  elongated  carbon  buckytubes 
containing  tantalum  carbide — a  syperconduc- 
tor — are  formed  In  electric  arcs. 

The  result  of  these  experiments  is  a  super- 
conducting wire  with  a  protective  coating  of 
carbon.  Superconductivity  is  an  emerging 
technology  In  which  electricity  can  travel 
through  superconducting  materials  which  ex- 
hibit zero  resistance. 

In  a  related  development,  a  switched  32- 
channe^  filter  bank  designed  to  eliminate  inter- 
ferenoe  and  jamming  In  mtcrowave  systems 
has  passed  its  first  major  test  by  the  U-S.  Air 
Force,  the  first  giant  step  toward  the  installa- 
tion of  HTS  (high  temperature  superconduct- 
ing) devices  \n  the  communjcations  and  radar 
systems  of  military  aircraft.  The  filler  bank  is 
designed  and  manufactured  by  ST  I,  Super- 
conductor Technology  Inc. 

The  STI  filter  Is  seen  as  a  bJg  leap  in  tech- 
nology. Today  an  aircraft  can  filter  only  one  or 
two  signals,  which  is  inadequate  in  dense  sig- 
nal environments  like  those  in  the  Gulf  War. 
Tests  of  STI's  optically-switched  32-channel 
filter  bank  found  it  successfully  screened  all 
but  the  target  signal  Other  potential  beneficia* 
ries  of  the  technology  would  include  cellular 
telephone  networks.  T/VX  Bectroaic  Engineer- 
ing Ttmes,  August  15,  t994. 


UK  to  QRO 


Power  reslnctions  in  Great  Britain  have 
been  lifted  on  sections  of  the  1 .8  and  50  MHz 
bands,  according  to  the  Radio  Society  of 
Great  Britain.  Antenna  and  ERP  {effective  ra- 
diated power)  restrictions  no  longer  apply  on 
50  MHz,  either. 


Holders  of  the  amateur  Class  A  license 
may  transmit  with  400  watts  from  1 .81  to  1 ,85 
fulHz,  but  the  power  limit  from  1.65  to  2.0  MHz 
remains  at  10  watts. 

Holders  of  the  full  amateur  Class  A  and  B 
licenses  may  now  run  up  to  400  watts  be- 
tween 50  and  51  MHz.  The  maximum  permit- 
ted power  between  51  and  52  MHz  Is  still  100 
watts.  The  ERP  and  antenna  height  restrfc- 
tions  have  been  removed  from  50  to  52  MHz. 
allowing  the  use  of  any  antenna  including 
maritime  mobile  operation. 

All  UK  amateurs  are  now  re<:iuired  to  notify 
their  Radio  Investigation  Service  office  of 
unattended  digital  operation.  The  RSGB  says 
this  additional  restriction  was  necessary 
fc^towing  a  number  of  problems  with  unattend* 
ed  operations.  "The  procedure  is  far  less 
onerous  than  that  required  for  a  repeater  or 
beacon  on  a  hilltop  site,  and  requires  only  the 
agreeing  of  suitable  emergency  close-down 
procedures."  the  RSGB  said.  TNX  Mohawk 
Amateur  Radio  dub.  Inc.  News,  August, 
1994;  and  tt^e  ARRL 

TNX  •  ■  ■ 

,  ,  .  to  aii  our  contributors!  You  can  reach 
us  by  phone  at  (603)  924-00  58,  or  by  mail  at 
73  Magazine,  70  Route  202  North,  Peterbor- 
ough. NH  0345S.  Or  you  can  reach  us  on 
CompuServe  ppn  7031 0,775  ©Com- 
puServe, com;  or  at  the  73  BBS  at  (603)  924- 
9343  (1 200^1 9.2kb),  8  data  bits,  no  parity, 
one-stop  bit.  News  items  that  don't  mal<e  it  in- 
to 73  are  often  put  in  our  other  monthly  publi- 
cation, Radio  Fun.  You  can  also  send  news 
items  by  FAX  at  (603)  924-9327- 


or  am  I  just  getting  older? 


Youth  Movem&nt-On  ttw  Mfl  you  ^ee  the  worltTs  youngesi  ham,  Connor  McCann,  carrying  on  a  tiigti-speed  CW  QSO.  Weil  tie  isn't  feaUy  iicensed  yef,  tHJt  ttis  frrst 
uttemnce  was  'dah  datir  according  to  his  grandfalher,  Fred  Boot)  AABFQ.  On  the  right,  one  of  ttre  youngest  hams  in  Coiun^Kts.  Georgia,  12*year<iid  Josh  Daliy 
KE4GRJ.  is  seen  working  an  eighhtiour  shift,  assisting  the  Red  Cross  Disaster  Ser\/ices  witti  emergency  commumcatioris  during  some  of  the  worst  Hooding  in  memory 
there.  What  a  way  to  spend  the  Fourth  of  July f  TNX  Fred  Doob  AA8F0  and  Joe  Owen  K04RR  (Right  photo  by  Miss  Bifli  KD4CPB.} 
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Amateur  Software 

and  Hardware  for 

the  Commodore  User 


HRT-1 


ART-1 ;  A  comprete  interface  systefTi  lor  send 
and  receive  on  CW,  RTTY  [Baudot  &  ASGli)  and 
AMTOn.  for  use  with  the  Commodore  64/128 
computer.  Operating  program  on  disk  included. 

Sl9d.0Q 


AIR-1 :  A  compete  tmerface  system  tor  send 
afid  receive  on  CW,  RTTV  (Baudot  &  ASCII)  and 
AMTOR,  for  u^  mth  Gommodofe  VlC-20. 
Operating  progmm  in  ROM. 

$99.95 


SWL:  A  receive  only  cartridge  for  GW.  RT7Y 
(Baudot  &  ASCII)  for  use  with  Commodore  641 
T2ft  Operaling  program  in  ROM. 

$69,95 


AtRDISK:  An  AIRO  type  op- 
erating program  for  use  with 
your  interface  hardware.  Soth 
VIC'20  and  C64naa  programs 
on  one  disk.  $39,95 

AIR-ROM:  Cartndge  versiori 
of  AIROI^  lorC64yi2a  only. 

$59.95 

MORSE 
COACH 


CAT-300  Repeater  Controller 


Attention  Repeater  Owners 

Finaily  n  repeater  controUer  with  a  TI  voice  synthesizer  andfitli 
feature  auiopaich  incredibly  priced  at  $299. 00. 

Features  Include: 


MORSE  COACH:  a  complete  teaching 
and  testing  program  for  learning  the  Alors^ 
code  in  a  certridge. 

ForC64QfCl£8.  $49.95 

VEC  SPECIAL  $39,95 


G  AND  G     ELECTHDNICS 

DF  fVIARYLAND 


8524   DAKOTA  DRIVE,   GAITHERSBURG,   MD    20877 

(301)  258-7373 


t: 


-_»^^ 


^  Voice  Syntkesizfr 
^  Twelve  Voice  Messages 
^  Two  Vmce  Identifiers 
y  Fui!  Feature  Autc^HUch 
■/  User  Speed  Dials 
^  DIMF  Key  Pad  Test 
^DTMF  Repeater  Access 
i/  (56}  Control  Functions 
^  Remote  Control  Switches 
^DVR  Controtkr  Heady  * 


^(412)  Word  Vocabulary 

y"  Female  Voice  A  Sotitid  Effects 

^  €W  Idemifler 

y^  Reverse  Autopatch 

^  Emergency  Speed  Dials 

^  Frogrammabie  Courtesy  Tones 

^DTMF  Repeater  Muting 

y  Programmable  Codes  and  Timers 

^Hardware  Logic  inputs 


•  (Rtquirfst  AfF-lOOO  St  rial  Imerfact  Curd  SS9.W) 

Write  or  CaUfora  brochure  describing  the  CAT-300  ContraUert 
including  schematic^  voice  word  tist^  and  control  Junctions. 

CAT-30Q  Controller  Board  $299.00  Wired  and  Tested 


* 


Computer  Automation  Technology,  Ine^ 

463!  N.  W  Sisr  A^^erme.  Suiit  142, 
Fcrt  Lauderdale.  Florida  33309 

(305)  978-6171 


CrRCLE  268  ON  READER  SERVf CE  CADD 


r 


I 


CIRCLE  189  ON  fi£ADER  SERVKf  CARD 


Now 

The  G)mpany  ThatTakes^ 

Around  The  Woild  Lets\buTake 

LJhe  World  Aiound  With  You. 


The  Dfike  SW8  -  Finely, 
FViofessional  Desktop 
(^rfwHtaiice  In  An  Affoitiable, 
BorlaWe  Vforld  BsmI  Shortwave. 


The  cofTipaity  that  has 
been  setting  the  standards 
II  prBfuium^uaiity  workf 
band  stK^twave  peitirmance 
now  puts  top-of-the-fine 
features  and  fehnoiogy  at 
your  fingertips  wilti  the  SW8 
...wtoewyouwairttD 
tske  it.  Designed  for  both 
d^ltfop  use  and  easy 


portabflily,  the  Drake  SW8 
includes  many  of  the  same 
featurBs  M  hM  made  Drate 
a  pemnnc^  tavorite  of  experts 
-  superb  aiKfio.versafility, 
and  ttie  unique  conibination 
of  professional  quarftjf  and 
functional  simplicity.  So  tune 
In  the  worid  and  get  the  best 
of  all  worlds- quality  ajid 


affopdability,  desktop 
technology  and  ;K)rtability, 
The  Drake  SW8. 

To  OfirrymrSWH  Jiwl, 
/or  fflOT?  mjomatm,  orjor 

theikaymtmtymcall 

1-800-968-7753 


DRAKE 


Get  It  firsthand  With  Drake  World  Band 


l1k«lLl 


CYRCLE  147  ON  READER  SERVICE  CARD 
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Number  4  on  ymjf  feedback  card 


Battle  of  the  Monobanders 

Iron  Mike  slugs  it  out  in  the  QRP  arena. 


by  Mike  Bryce  WB8VGE 


In  tlie  past,  if  you  wanled  a  QRP  iranscciver. 
ycu  either  had  lo  use  a  Heaihkii  HW  series 
rig.  build  your  own.  or  reduce  ihe  output  of 
your  main  rig.  Wboaf  Have  things  changed  in 
ihe  past  few  years.  Now  i here's  such  an  as- 
soameni  of  QRP  ininsccivers  on  the  markcL 
it's  actually  hard  \o  pick  out  the  one  best  suii* 
cd  for  your  needs. 

Sinue  Tve  been  using  low  power,  I've  seen 
a  lot  of  QRP  rigs  pass  through  my  shack, 
Most  of  them  also  made  a  slop  at  the  service 
bench,  loo.  h  there  a  one-and-only  QRP  rig? 

I  decided  to  baLLic  it  out  with  all  the  single- 
band  rigs  Tve  either  buih.  used  or  ticviewcd. 
Of  course.  you'N  find  there  are  some  that  1 
won't  mention  because  I  haven't  had  a 
chance  to  took  ai  them. 

As  you  can  see.  with  aH  the  dilTcreni  types 
and  scyles  of  QRP  rigs  on  the  maricet  1  had  to 
set  up  some  guidelines  so  we  could  compare 
one  rig  to  oiher. 

The  Guidelines 

In  order  for  everyone  to  have  a  level  play- 
ing field.  I  set  up  the  following 
guideline's: 

•Only  monoband  transceivers  al- 
lowed. 

♦Transceivers  only,  no  **transmitier- 
onlys" 

•Either  in  kit  form  or  assembled. 
•Musi  be  in  cuircm  production. 
•True  QRP  power. 

Wiih  these  guidelines  in  place, 
several  rigs  were  auiomatically 
pushed  from  the  list  of  candidates: 
the  Ten-Tec  Argo*  because  of  its 
multiband  capacity;  the  Index  Lab 
transceiver,  again  because  of  its  muUiband 
capacity:  and  the  Ramsey  transmiiter/recciver 
kits.  The  Ten-Tec  Argosy/Argonaut/Argonaut 

II  and  the  Heath  HW  series,  along  with  the 
Yacsu  FT~7,  were  out  of  the  running  hccau.sc 
they  are  either  no  longer  in  production  or  are 
muUiband  rigs.  Rigs  by  Radio  Kit  do  not  ap- 
pear, cither — only  because  I've  not  yet  used 
or  buih  any  of  ihcir  cuiTCni  lineup. 

The  Battle  Begins 

Each  of  ihe  rigs  Tve  used,  or  have  builu 
Each  of  them  has  all  the  necessary  require- 
inents  to  be  in  the  battle  of  the  monobanders. 
I'll  describe  each  of  the  warriors  as  well  as 
any  comments  I  noted  during  assembly. 

The  A  &  A  Engineerinii  Transceiver 

Based  on  the  popular  QST  article  by  Gary 
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Breed,  this  monoband  transceiver  comes  in 
kit  form.  It  was  originally  designed  for  20 
meters,  but  you  can  modify  the  luned  circuits 
to  cover  cither  the  40  or  30  meter  bands.  As 
with  all  ihe  other  rigs  in  the  battle,  this  is  a 
CW-only  iranscetvcL 

What  makes  this  rig  special  is  the  high- 
tech  circuit.  Instead  of  the  usual  NE603s, 
Gary  used  a  multifunction  IC.  a  receiver  on  a 
chip  if  you  will.  The  rig  used  a  super  hetero- 
dyne receiver;  it's  not  direct  conversion. 

The  VFO  is  controlled  by  a  pot  instead  of  a 
variable  capacilor,  which  makes  assembly 
much  easier,  A  fine-tune  control  allows  small 
adjustments  of  your  operating  frequency. 
However,  vou  reallv  don't  know  w^hcre  in  the 
band  you're  at  with  the  tuning  scale.  Them's 
no  RIT  on  this  rig. 

This  is  one  of  the  few  kits  that  I  have  as- 
sembled that  went  together  quickly  and  with 
few  problems.  The  two  PC  boards  are  of  high 
quality-  as  is  the  punched,  silk-screened  and 
painted  cabinet.  This  rig  is  the  only  one  to 
feature  an  S-mcicr  that  doubles  as  an  RF  out- 


put meter,  li^s  a  nice  feature  to  have. 
The  manual  is  an  assortment  of  pages* 

mostly  copies  from  the  QST  anicle.  Over- 
sized PC  board  parts  placement  really  helps 
assemble  the  kit.  You'll  need  bcUer  ihan  junk 
box  test  equipment  to  adjust  and  align  the  rig. 
Alignment  and  repair  are  provided  if  you 
want.  A  &  A  Engineering  has  good  repair 
service  and  customer  help. 

A  relay  controls  the  T/R  function  of  the 
rig.  A  robust  4+  waits  proved  more  than 
enough  to  work  the  world.  The  internal 
speaker  pnavides  plenty  of  audio  and  ihens  is 
even  a  headphone  jack.  too. 

The  Tej^  Backpacker 

This  guy  uses  m  improved  direct  conver- 
sion receiver  based  on  the  \\'ork  by  W7EL. 
What  makes  the  Backpacker  stand  out 


from  the  rest  of  the  direct  conversion  rigs  is 
the  heterodyne  mixing  used  by  the  VFO. 
Running  the  VFO  at  a  much  lower  frequency. 

then  mixing  it  with  a  second  oscillator  im- 
proves stability.  The  Backpacker  can  be  made 
to  operate  on  several  different  bands  by 
changing  out  the  necessary  frequency  deter- 
mining components.  Of  course,  the  Back- 
packer will  only  work  on  one  band  at  a  lime. 
RIT  is  available  to  allow^  you  to  work  those 
HW-7s  off  of  your  frequency. 

I  found  the  Backpacker  to  be  quite  lively  in 
the  reception  of  weak  signals,  if  my  old 
Drake  R48  could  hear  the  station,  the  Back- 
packer would,  too.  The  QSK  system  has  light- 
ing-fast electronic  switching.  The  Backpacker 
will  produce  a  bit  over  2  wans  ai  13  J  volts. 

1  was  tmpres.sed  with  the  keying  of  the 
transmitter.  It  sounds  good  on  the  air,  without 
the  usual  chirps  and  clicks  of  some  rigs.  The 
Backpacker  comes  in  a  very  impressive  alu- 
minum cabinet.  Even  the  silk-screened  letter- 
ing is  epoxied  so  it  won't  rub  off.  Its  a  very 
stout  little  rig.  The  Backpacker  now  comes 
only  in  kit  form. 

On  the  downside,  the  Backpack- 
er does  not  come  with  a  speaker — 
an  external  speaker  or  headphones 
must  be  used.  The  dial  readout  is 
mostly  linear,  but  you'll  have  a 
hard  time  kvcating  a  specific  fre* 
quency.  There  are  several  PC 
boards  inside  the  Backpacker,  and 
a  lot  of  interconnecting  wires  be- 
tween Ihe  boards.  It's  easy  for  the 
beginner  to  mess  up  one  wire  con- 
nection. The  manual  is  good,  but 
has  some  R>ugh  spots.  Repair  ser-. 
vice  is  available. 

The  MFJ  QRP  9040 

Who  would  think  MFJ  would  be  ,selling  a 
QRP  rig?  Well,  I  bet  they're  doing  a  brisk 
business. 

The  MFJ  rig  is  based  on  a  very  simple, 
well-engineered  circuit  There  are  plenty  of 
NE602s  on  ihe  single  PC  board.  Depending 
on  which  MFJ  rig  you  have,  they  will  cover 
40-  30  and  20  meters,  CW  only. 

The  MFJ  is  built  around  a  single  PC  board- 
This  board  is  roughly  the  size  of  the  cabinet. 
Other  than  one  wire  leading  to  the  SO- 239 
antenna  connector,  there  is  no  internal  wiring. 
All  the  external  controls  are  mounted  to  the 
PC  boarxl. 

Frequency  control  of  the  MFJ  is  by  the 
usual  VFO  using  a  vernier-driven  capacitor 


MF J-949E  Deluxe  300  Watt  Tuner 

More  hams  use  MFJ-949*s  than  any  other  tuner  in  the  world! 
Why  settle  for  an  imitation  when  you  can  have  the  real  thing? 


In  Stock  at  ham  dealers 
everywhere! 

Pick  one  up  ai  your  favorite  dealer  — 
mt  shipping,  no  waittnf^^  no  hassles 


$ 


MF'J-<)4W 


139 


Villi  ytmr  itmhr  fitr  pmr  hcM  price 

Includes  FREE  AC  adapter 
for  meter  li^ht 

Afore  hams  use  MFJ~949's  than  any 
other  antenna  tuner  in  the  world! 

Why?  Becaasc  the  world's  leading  tiiner 
has  earned  a  worldwide  reputation  tor 
being  able  to  match  just  about  anyihing. 

MFJ-949*s  have  been  highly  ret'mcd 
and  have  years  oi proven  reliability  —  all 
from  the  world's  most  trusted  name  in 
antenna  tuners. 

Non  the  latest  MFJ-949E  gives  you 
even  more  features  and  more  value  than 
ever  at  a  new  lower  price. 

Every  MFJ'949E  comes 
with  . . ,  proven  relinhijily 
. ,  .  MFJ's  famous  one  year 
No  Matter  lV7k//'" 
unconditional  guarantee . .  * 
first-niEc  performance  .  , . 
unbeatable  quality.    Plus, 
you  get  the  very  best  tuner 
value  in  ham  radio. 

Why  take  chances  with  aij 
imitation  when  you  can  have 
the  real  il ling  Irom  tfie  world's 
most  tiiistctf  lumiL*  in  anlcnna  lunei"R. 

More  reasons  why  more  /tarns 
use  MFJ'949*s  titan  atiy  other 
antenna  tuner  in  the  world . ,  • 

Full  1*8-30  MHz  Operation 

1000  volt  tuning  capacitors,  extra 
heavy  duly  inductor  switch.  Teflon^ 
insulating  washers  and  proper  L/C  ratio 
gives  you  are-free  no  worries  operation. 

You  can  tune  any  transceiver, 
transmitter  or  receiver  with  up  to  300 
walls  of  RF  power  from  1 .8  lo  30  MHz. 

LighiBd  Cross-Needle  Meter 

MFJ's  lighted  Cross-NecUlc  Meter 
shows  you  S  WR,  forward  and  reflected 
poxK'QT  simtdtaneoiisly.  It  reads  both  peak 
and  average  fK)wer on  3f  M )  or  M)  wait  nmges. 

The  meter  is  illummaied  for  easy 
reading  m  dim  Mght  and  has  an  ON/OFF 
lamp  switch.  The  meter  lamp  uses  12 
VDC  or  1 10  VAC.  A  free  AC  adapter  is 
included  at  no  extra  cost. 

Tunes  ony  Antenna 

The  MFJ-y49i£  tunes  out  SWR  on 
dipolcs,  verticals,  inverted  vees,  random 
wires,  beams,  mobile  whips,  shortwave 
receiving  antennas  . . .  neartv  anvthing! 

Use  coax  lecd,  nindom  win:  or  balanced 
lines.  Has  oversizett  heavy  duty  4: 1  balun, 

Siffver  Antenna  Svritch 

MFJ's  H  posnjtni  Air/^rr aniL'uua  switch 


lets  you  select  two  coax  fed  antennas, 
random  wire/balanced  line  or  built-in 
dummy  load  for  use  through  your 
MFJ-949E  or  direct  to  your  transceiver 
MFJ^s  Cross-Needle' SWRAVatlmeter 
is  alwavs  active  for  monitoring  forward 
and  redected  power  and  SWR. 

QRM-FFe^  PreTunm'^ 

MFJ's  QRM-Free  Frefune   IcLs  you 
prc-tune  your  MFJ-949F  o!  f-lhe-air  into  a 
built-in  dummy  load  without  causing  QRM. 

Pre-iuning  into  a  dummy  load  makes 


Why  take  chances  ? 

Why  take  chances  with  an  imitation 

when  you  can  have  the  real  thingyro/;i 

the  most  trusted  name  in  antenna  tuners? 


tuning  your  actoal  antenna  faster  and  easier. 
Full  Size  Dummy  Load 

MFJ's  300  wall  50  ohm  dummy  load 
makes  tuning  up  your  transceiver  and 
pre-luning  your  antennn  easy.  It  reduces 
needless  QRM  and  saves  your  tliials. 

You'll  find  it  handy  for  testing  aiiLi 
repairing  your  rig.  setting  power  level, 
adjusting  your  mic  gain  and  more. 

The  MFJ-949E  has  dftdl  size  non- 
inductive  dummy  load  measuring  3/4  inch 
diameter  by  5  inches.  It  easily  handles  300 
watts  of  abusive  lune -up  power 

Waichout  for  cheap  midget  size 
dummy  loads  ihat  changes  resistance  as 
it  heats  up  —  marginal  ones  could  burn  up 
y  our  rig. 

Custagn  Iniluctor  Switch 

Tlie  inductor  switch  is  the  most  likely 
component  to  bum  up  in  any  antenna  tuner. 

The  inductor  switch  in  the  MFJ-949E 
was  custom  designed  to  withstand  the 
extremely  high  RF  voltages  and  currents 
that  are  developed  in  your  tuner  —  it's  not 
a  flimsy  phstie  switch  made  for  small 
signals  and  wired  with  tinv  sauge  wire. 

Unbeafabfe  Quality 
•  ••iiufff  faf as  f 

Each  MFJ-949E  cabinet  is  chemicalh 

* 

treated  and  has  a  new  lough  scralch-prtHif 

vinyl  cladding  —  not  paint  that  can  scratch 
or  chip  otT  You  won't  find  ;i  tougher. 


longer  lasting  finish  anywhere. 

Detailed  logging  scales  and  legends 
are  penmmently  silk  screened  on  a  real 
aluminum  front  panel  and  back  panel  -- 
it's  not  merely  a  plastic  decal  or  g!ued-on 
paper  strip  that  can  peel  off. 

Superior  construction  —  MFJ-949Es 
use  Teflon*  insulating  washers,  counter 
sunk  screws  for  meter  bracket,  real 
binding  posts,  wing-nut  for  ground  posL 

N0  Maffer  Whmt^  Gif  aranf  ee 

Every  MFJ-949E  is 
backed  by  MFJs  famous  one 
year  No  Matter  What" 
unconditional  guarantee. 
Thai  means  w^e  will  repair  or 
replace  your  MFI-949E  (at 
our  option)  no  matter  what 
for  a  full  year. 

Others  may  give  you  a 
limited  warranty  on  defects  in 
material  and  workmanship. 

But  what  do  you  do  if  it 
burns  up  and  they  say,  "Sorry;  your  limited 
warranty  does  not  cover  that?" 

Confinving  Service 

Only  MFJ  gives  you  a  direct  toll*free 
technical  help  line  —  not  merely  a  sales 
tine-  It's  answered  by  electronic 
technicians  w^ho  are  experts  in  antenna 
tuners.  We're  here  to  help  keep  your  MFJ 
product  performing  flawlessly  -  no 
matter  how  long  you  own  it. 

Just  call  our  toll-free  800-647-TECH 
(8324)  "  no  other  tuner  manufacturer 
gives  you  a  direct  toll-free  help  line. 

Call  your  dealer  for 
yaur  bBsi  price 

In  stock  at  ham  dealers  ever)  where! 

Order  your  MFJ-^4<^E  today  or  simply 
pick  one  up  ai  your  ia\  onie  dealer  or 
hamfest  —  no  shipping,  no  wailing,  no 
hassles. 


Free  MFJ  Cotalog 

Write  or  calf  toll-free .  - ,  mO-647'lSOO 


Nearest  Dealer/Orders:  800-647-1800 

24  Hour  FAX:  (601)  323-6551 
Technical  Help:  800-647-TECH  (8324) 

MFJ  ENTERPRISES,  INC, 

V  O,  tlo\  4*^4.  Miss.  State,  MS  3^r62 
I  MM  \  323-5^^9:  8^:30  CST  Mae-^Fri. 
76206, 1 763@coTiipust*ne.cf»m 

Ml  J  * . .  making  quality  affordable 


i\.. 


CIRCLE ae  Orst  READER  SERVICE  CAHD 


Ilk. I  ^i>'l  .1..-  ii.wii.  .nftif^)  r^-fc  t »» I 


i     L!:.u.i|  SWriLtf    • 


|-*U  Ml  I  Te  f.TfM^r^   Irii 


The  dial  is  again  mostly  linear,  and  you'll 
have  a  fairly  good  idea  of  where  you"re  ai  on 
the  band.  There  is  no  iniemal  caiibrator.  The 
VFO  siabiliiy  is  very  good  under  shack  con* 
diiions.  The  main  VFO  knob  is  large  enough 
lo  iwisl  wiihoul  the  feeling  youMl  break 
something  inside.  The  ccnlcr  detent  RIT  h 
great  to  have  on  this  little  rig. 

The  iransmilter  will  develop  a  whopping 
5+  watts.  Keying  is  very  good  using  semi- 
break-in  T/R  control.  The  MFJ  would  be  an 
easy  rig  lo  fix.  Most  of  the  parts  are  standard 
off-the-shelf  pieces. 

The  first  batch  of  these  rigs  suffered  from 
low  audio  output.  That  problem  is  now  cor- 
rected in  current  production  units.  The  MFJ 
comes  factory  assembled  only.  Also,  first 
production  runs  did  noi  hear  as  well  as  they 
could  have-  The  current  units  now  have  a 
post-IF  amplifier  to  really  bring  out  the 
weak  signals. 

You  can  add  on  an  audio  CW  filter  as  well 
as  a  Curtis*based  keyer.  They  both  plug  into 
the  main  PC  board;  there's  no  need  to  solder 
in  anything.  You  can  easily  upgrade  both  op- 
tions at  once  or  add  them  on  as  you  need.  I 
recommend  the  CW  filter, 

TTie  manuul  is  very  complete.  TTiere  are 
schematics,  block  diagran^s,  and  several 
pages  of  helpful  hints.  There*s  an  800  num- 
ber for  help,  The  MFJ  unit  comes  with  a 
stout  warranty. 


The  S  &  S  Engineering  ARK-40 

A  newcomer  in  the  world  of  QRP 
transceivers,  the  ARK'40,  ts  the  only  rig  on 
the  market  for  under  $300  that  sports  syn- 
thesized frequency  control. 

The  ARK-40  comes  in  kit  form,  and  ihcrc 
are  a  lot  of  pieces  in  an  ARK-40.  It's  a  kit 
that  will  require  some  experience  in  kii 
building.  The  ARK-40  is  complex.  U  has 
two  main  boards,  and  both  have  plated- 
through  holes  and  are  double-sided. 

Building  the  kit  look  mc  about  16  hours. 
One  feaiurc  thai  speeds  the  assembly  of  the 
ARK-40  is  the  many  prewound  coils  and 
transformers.  Also,  many  of  the  parts  come 
in  their  own  package  so  you  don't  have  lo 
wade  through  a  pile  of  resistors  just  to  find 
the  10k  resistors. 

Tlie  ARK-40  has  full  QSK  keying.  How- 
ever, the  keying  relay  is  a  bit  loud.  You  get  a 
full  5  watts  of  RF  to  your  antenna.  The  ARK 
series  is  available  for  40,  30,  and  20  meters. 
You  can  install  an  internal  Cunis-based  key- 
er inside  the  ARK^O. 

There's  plenty  of  audio  coming  from  this 
rig.  It  sounds  really  good,  partly  because  of 
the  front-firing  speaker.  An  excellent  audio 
filler  is  also  included  in  the  base  price  of  the 
ARK-40. 

The  instruction  manual  is  excellent. 
There's  \^  lot  of  information  on  how  the  rig 
works,  troubleshootina,  and  even  the  world's 


shortest  burp  on  antennas.  Factory  service 
and  repair  is  available  if  you  can't  gel  your 
kit  working.  Service  from  S  &  S  is  quick, 

friendly  and  timely. 

The  tuning  method  is  a  bit  different  from 
what  most  hams  are  used  to.  The  use  of 
push-buttons  to  set  ihc  operating  frequency 
is  both  a  first  and  a  minus.  Til  explain,  ll*s 
great  for  setting  the  frequency  to  exactly 
where  you  want  to  be.  If  you  have  a  sched- 
ule at  7.0323.  you  can  set  the  frequency  pre- 
cisely. On  the  other  hand*  band  tuning  is  a 
bit  slower  than  Jusi  turning  a  knob.  Ii*s  not  a 
contest  rig, 

I'm  impressed  with  the  construction  of  the 
ARK  series.  You  could  u,sc  the  ARK-40  as  a 
wheel  chuck  for  your  camper,  and  then  oper- 
ate Field  Day  the  next  weekend.  It's  mili- 
tary-tough in  its  extruded  uluminum  case. 

The  ARK-40  is  the  most  expensive  kit  of 
the  group. 

The  S  &  S  Engineering  ARK-t 

The  ARK-4  is  an  ARK-40  after  a  trip  to 

Weight  Watchers,  It's  a  slimmer,  leaner  vcr* 
sion  of  the  ARK-40.  Instead  of  two  PC 
boards,  only  one  is  required  for  the  ARK-4. 
The  ARK-4  comes  in  a  vinvl-covered  steel 
case  and  not  the  extruded  aluminum  style  of 
its  bigger  brother. 

You  can  build  the  ARK-4  in  steps,  check- 
ing out  each  stage  as  you  go.  Options  such 
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FT-J1R 


FT-1 000 


FT-900AT 

Compact  HF  Transceiver 

Remote  Front  Panel  Design 


FT'2200 
NEW! 


FT-530 


FT-2500M 


FT-990 


FT  5100 

FT-52D0 


FT-890AT 


CALL  FOR  ALL  YAESU  RADIOS  &  ACCESSORIES 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-666-0908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  203-666-6227  24HR  FAX  203-667-3561 


Hours: 
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as  a  CW  filter,  RIT,  and  a  fine-tune  control 
make  for  a  very  well-designed  QRP  rig.  The 
ARK-4  is  only  available  for  the  40  meter 
band. 

Full  QSK,  again  with  a  rather  loud  relay, 
controls  5  watts  of  RE  Frequency  control  is 
also  by  push-buuons,  but  with  a  fine-tune 
control  for  small  changes  in  frequency.  You 
have  the  same  "set  it  and  be  there"  frequen- 
cy control  as  the  ARK-40, 

And,  like  the  ARK-40,  the  manual  for  the 
ARK'4  is  great.  There  are  plenty  of  pointers 
to  help  out  the  new  builder. 

Hie  OHR  Rigs 

This  is  the  one  exception  to  my  guide- 
lines— ^I've  never  assembled  any  of  the  OHR 
rigs.  But,  1  did  include  them  In  this  battle 
simply  because  so  many  people  have  used 
them.  But,  this  will  be  only  a  brief  look  at 
the  many  OHR  rigs.  I  have  operated  some  of 
the  OHR  rigs  during  Field  Day, 

There  are  several  models  of  OHR  rigs. 
Most  are  based  on  NE602  designs.  And,  like 
most  of  the  other  guys,  you  can  build  the 
OHR  rig  for  the  band  of  your  choice. 

The  OHR  rigs  are  big.  They're  not  some- 
thing 1  would  put  in  a  backpack.  Yes,  there 
are  some  smaller  OHR  rigs,  such  as  the 
Sprint,  but  overal!  they're  large.  In  some  cas- 
es this  is  a  plus!  Larger  PC  boards  are  easier 
for  the  new  builder  to  work  on. 


Depending  on  the  model*  direct  conver- 
sion and  superhet  receivers  are  used.  All  the 
OHR  rigs  meet  the  QRP  power  level  for 
contests. 

The  manuals  for  the  OHR  are  very  com- 
plete.  There  is  a  repair  service  available  and 
phone  help  as  well. 

The  How€  Transceiver 

This  kit  was  the  hardest  to  assemble. 
There's  a  lot  of  drilling  and  custom  metal 
work  to  be  done  on  the  huge  aluminum 
chassis.  A  direcj  conversion  receiver,  the 
Howe  transceiver  works  quite  well  when  as- 
sembled. It's  not  a  first-time  kit,  however,  as 
each  section  of  the  rig  contains  its  own  PC 
board.  All  of  the  boards  are  then  wired  to- 
gether to  form  a  complete  transceiver. 

The  receiver  will  not  drive  a  speaker  with- 
out microphonics  developing.  It's  a  head- 
phones-only rig.  The  transmitter  produces  a 
solid  3  watts  of  output. 

The  lack  of  any  type  of  QSK  is  a  real  low 
point  in  the  Howe  transceiver.  You  must 
manually  switch  from  receive  to  transmit 
and  back  again.  The  assembly  manual  is  a 
bit  disorganized  It  needs  to  be  updated. 

What  Mikes  Lik^ .  •  • 

The  winner  of  this  battle  in  the  kit  class 
goes  to  the  ARK-40  by  S  &  S  Engineering. 
It's  solid,  and  a  great  performer.  The  people 


at  S  &  S  stand  by  their  product  with  both 
service  and  assembly  help.  I  especially  like 
the  ability  to  know  exactly  where  Vm  at  on 
the  band*  Yes,  it  is  expensive,  but  you  get  a 
lot  for  your  money. 

The  runner  up  is  the  A  &  A  Engineering 
rig  by  Gary  Breed.  I  Itked  this  kit  because  it 
went  together  so  well.  However,  the  lack  of  a 
RIT  control  hurts  this  fine  QRP  transceiver. 

Next  up,  in  third  place,  are  the  many  rigs 
from  OHR.  Simple  in  design,  and  in  use* 
they're  fine  rigs  for  the  novice  builder.  Large 
easy  access  to  the  PC  board  makes  building 
them  a  pleasure. 

Factory-Assembled 

My  number  one  choice  for  this  category 
goes  to  MFJ.  Their  90  series  of  QRP 
transceivers  put  a  lot  of  fun  back  into  ham 
radio  without  a  lot  of  money  leaving  your 
pocket.  (Model  9015  is  featured  on  the 
cover.)  The  street  price  of  the  MFJ  rigs  is 
running  about  $150.  You  can  have  an  MFJ 
QRP  transceiver  on  the  air  less  than  five 
minutes  after  you  open  the  box.  The  MFJ- 
9020  IS  an  idea!  way  of  trying  out  QRP. 

That's  my  opinion.  Remember,  my  choic- 
es reflect  what  1  like  in  a  radio.  Your  likes 
may  be  a  lot  different  from  mine.  All  of 
these  rigs  are  decent,  so  don't  forget  to  ask 
around,  and  make  a  purchase  ihai's  jusi  right 
for  you  I 


A  IXIEW  DIMEMSIOIM  HAS  OPEIVIED 


With  your  CURRENT  equipment,  TOl/can  begin  listening  to  signals  from  orbiting  satellites!  You  don't  need  a  satellite  dish  to 
hear  satellite  signals!  The  signals  are  there,  you  just  need  to  learn  HQWXq  hear  them.  Satellite  Times  will  be  there  for  you  all 
year  long  to  lead  you  into  this  ever-growing  and  R/iSCfNATfNG  realm  of  monitoring.  Don't  mfss  another  signal;  CALL  TODAY! 
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Number  Son  your  Feedback  card 


The  Traveler 

A  sweet  home-brew  receiver  for  80! 

by  Paul  G.  Daulton  K5WMS 


Here  is  a  simple,  high-p€rfonnanc&,  SO 
meter  SSB  receiver  designed  around 
the  Motorola  MC3335P  IC  chip,  h  is  a 
tnie  single-sideband  supcrheirodyne,  with 
a  three -pole  ciystal  filler  and  crystal-con- 
trolled BFOp  using  inexpensive  micro- 
processor ciysials.  The  cost  is  compara- 
ble— no  more  ihan  S8  to  SIO  over  the 
cost  of  any  of  the  popular  direct 
conversion    receivers   using    the 
NE602/LM386  combinations.  Ar- 
rangements have  been  made  with 
Dan^s  Small  Parts  Co.  (1935  South 
3rd  West  #1.  Missoula  MT  59801; 
telephone/fax:  406-543-2871)  to  of^ 
fer  a  kit  of  parts  {including  the  circuit 
board,  from  FAR  Circuits,  all  board- 
mounted  components,  volume  con- 
trol, switch,  and  a  4-IO-40  pF  air  variable 
with  built-in  8/1  reduciion  drive)  for 
$39.95  plus  $3.75  S&H.  If  you  decide 
to  go  it  alone,  the  PC  board  is  available 
from  FAR  Circuits  (I8N640  Field  Court, 
Dundee  IL  601 18,  $4.75  plus  $1.50  S&H) 
and    the    remainder   of   the    compo- 
nents from  Mouser  Electronics  and  DC 
Electronics  (see  the  Parts  List  for  ad- 
dresses). 

t  think  this  design  is  suitable  for  a  first- 
time  project.  Clubs  and  ham  classes  might 
consider  this  receiver  for  a  group  project 
for  newcomers.  Today  there  is  a  lack  of 
entry-level  equipment  for  the  new  hams 
to  use  to  gain  technical  and  operating 
e?tperience.  When  I  got  interested  tn  ham 
radio  in  the  mid-1950s  I,  like  others, 
came  into  the  hobby  through  shortwave 
listening.  Most  of  the  hams  ai  that  time 
were  still  using  AM,  which  was  easily  re- 
ceived on  any  shortwave  receiver,  even 
the  home  entertainment  variety*  Today 
few  people  come  into  our  hobby  except 
by  exposure  to  CB  or  VHF  repealer  oper- 
ation heard  on  their  scanners.  1  think  they 
miss  a  lot  in  this  process  of  not  being  ex- 
posed to  the  80  through  10  meter  bands, 
jtist  listening  and  learning.  The  newcomer 
would  only  need  to  be  taught  component 
recognition  and  soldering  skills  to  be  able 
to  assemble  this  receiver.  Only  two  ad- 
justments need  to  be  made  (for  align- 
ment), and  these  can  be  made  listening  to 
signals  off  the  air  wlihoui  any  test  equip- 
ment, if  necessary. 
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Circuit  Description 

See  Figure  3.  The  MC3335p  IC  is  a  20- 
pin  dip  chip  designed  as  a  complete  FM 
receiver  minus  the  audio  amp.  It  features 
two  oscillator  mixer  combinations,  lim- 
iter,  quadratuFe  deiecion  squelch  and  re- 
ceived signal  strength  indicator  circuits. 


^^Cliibs  and  ham  classes 

might  consider  this 

receiver  for  a  group  project 

for  newcomers,^^ 


The  MC3335p  is  an  application  engi- 
neer's dream.  Power  connections  are 
made  to  pin  5  (+)  and  pin  15  (-).  Voltage 
IS  routed  to  each  stage  internally,  and  all 
biasing  and  regulator  circuit!?  are  internaL 
Only  two  external  connections  need  lo  be 
made  to  each  stage.  The  first  and  second 
mixers  have  gains  of  1 8  and  22  dB  re- 
spectively. Gain  of  these  mixers  is  inde- 
pendent of  the  supply  voltages,  In  its  most 


common  application  a  VHF  FM  signal  of 
say  49  MHz  would  beat  against  the  first 
oscillator  (10.7  MHz  higher  or  lower)  and 
the  10,7  MHz  IF  signal  from  the  first  mix- 
er would  exit  the  chip  at  pin  17  and  pass 
through  a  ceramic  filter.  After  passing  the 
ceramic  filter,  the  10.7  signal  would  re-en- 
ter the  chip  at  pin  16  and  go  to  the 
'        second  mixer  where  the  signal  would 
beat  against  the  10.245  MHz  crystal 
and  be  convened  to  455  kHz.  The  455 
kHz  from  the  second  mixer  exits  the 
chip  at  pin  4,  passes  through  a  second 
niter  of  455  kHz  and  returns  to  the 
chip  at  pin  7  for  processing  through 
the  limitcr  and  FM  detector  circuits. 
So  much  for  how  the  MC3335P  works 
as  an  FM  receiver 
To  use  the  MC3J35P  to  receive  80  me- 
ter single  sideband  I  used  the  following 
schetne:  The  4.0  MHz  lower  sideband  sig- 
nal enters  the  chip  ai  pins  1  and  20  from 
T2.  the  antenna  coil.  The  first  oscillalnr 
operates  at  approximately  9.0  MHz,  con- 
trolled by  Tl  and  the  varactor  diode.  This 
9.0  MHz  signal  beats  with  the  4.0  MHz 
signal  and  produces  a  5.0  MHz  signal  in 
the  first  mixer.  This  5  MHz  signal  exits 


Photo  A.  Front  rivM-  of  Ihe  Traveler,  i  Photo  by  NRG  Photo.  Jacksomille,  Arkansas  J 


Explore  The  World  of  Quorum  Wefax 


Wefax  Explorer 

Integrated  Wefax  /  APT  Receiver  and  Scan 
Converter  with  Qfax  softwarc. 

$695,00  complete 

shipping  and  taxes  noi  incltided 

The  Best  Price  /  Performance.  Period! 

Construct  a  Wefax  /  AI^  reception  system  from  individu^  component  receivers,  scan  converters  and  image  processing  software 
and  you*U  spend  moi€  money  for  fewer  features*  poorer  performance,  no  automation  and  a  jungle  of  wir^,  Wiiti  the  Wefax 
Explona^,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  you  re  receiving  the  higtiest  quality  images  possible.  The 
Explorer  is  backed  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacmrer. 
Quorum  equipment  is  used  by  virtually  all  wefax  suppliers  in  worldwide  amateur,  commercial  and  military  systems. 

QFAX  Features 

GOES  /  ASefeasal  Wefax  Reception 

NOAA  /  Meteor  APT  Reception 

HF  Nafax  Reception 

Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

Integrated  preamp  and  dawn  con- 
verter power  inserters 

SO  user  definable  configurations 

Software  controlled  receiver  with  2 
VHF^  10  VHP  memories  and  scan 

On  hoard  audio  amplifier  and 
speaker  with  software  controlled  vol- 
ume^ squelch  and  mute 

Autonmiic  Unattended Aninmtion 
works  continuously 

8  bit  data  for  up  to  256  gray  levels 

View  at  up  to  1280  x  1024  256  color 

Use  TIFF,  GIF  or  PCX  file  formats 
and  convert  to  BMP,  JPEG,  EPS 
and  binary 

Contrast^  Brightness^  3D  effect. 
Sharpen^  Smooth^  NoLse^  Histo* 
grams  and  other  image  processing 


Integrated  Satellite  visibility  pre- 
dictUm  with  automatic  capture  for 
up  to  8  satellites  simultaneously 

AuUymatic  time  and  ephemeris 
stamping  for  navigation 

2  7  day  programmable  schedulers 

Automatic  digital  gain  lock  in 
ALL  modeSf  PLL  clocking 


Ephemeris  based  NOAA  APT  navi- 
gation with  geo-political  and  Lat- 
Ijon  overlays 

NOAA  Tools  show  satellite  path^ 
Lat'Lon  of  cursor,  distance  and 
bearing  to  reference  point 

Automatic  Temperature  Calibration 

Color  Palettes  and  NOAA  curves 


Quorum  Communications,  Inc.  fa x(2 14)915-0270 

8304  Esters  Blvd.  -  Suite  85(>  -  Irving,  Texas  75(163  <214)  *ll 5-0256  BBS  (214)  9I5-(»346 
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ihc  chip  ai  pin  H.  passes  through  ihe  5 
MHz  bandpass  filler  formed  by  Yl,  Y2 
and  Y3,  and  re-enlers  the  chip  at  pin  1 6  lo 
the  second  mixer.  The  second  oscillator* 
crystal  controlled  ai  5  MHz,  beats  with 
the  SSB  or  CW  signal  to  tbrm  an  audio 
frequency  that  goes  to  the  LM3S6  audio 
£unp.  Much  of  this  is  an  over-simplifica- 
tion, and  the  frequencies  have  been 
rounded  off  just  to  get  you  familiar  with 
the  processes  involved,  I  will  be  more 
specific  later  on. 

The  real  heart  of  this  receiver  is  the 
bandpass  filter  formed  by  YU  Y2.  and  Y3 
(see  Figure  4>.  Wes  Hayward  W7Z01  de- 
scribed a  simple  three- pole  filter  in  his  Ju- 
ly 19S7  t?57' article,  "Designing  and 
Building  Siniple  Crystal  Fillers."  1  decid- 
ed to  try  a  variation  of  his  fitter  using 
5,185  MHz  crystals  instead  of  4,0  MHz. 
The  values  shown  worked  so  well  from 
the  first  prototype  that  1  have  not  done 
any  further  experimentation.  The  filter 
bandwidth  is  inversely  proportional  to  the 
value  of  C  and  directly  proportional  to  the 
termination  impedance  R.  Increasing  the 
value  of  C  would  narrow  the  filter  but  I 
would  not  recommend  doing  this.  The  3 
kHz  selectivity  of  this  filter  is  adequate 
for  a  simple  receiver  of  this  sort.  Narrow- 
ing the  bandpass  would  require  moving 
the  BFO  frequency.  Also,  the  pin  spacing 
on  the  chip.  OJ  ".  limits  the  amount  of  at- 
tenuation in  the  filter  by  Leakage  around 
the  filter.  The  filter  is  terminated  by  the 
output  and  input  of  the  first  and  second 
mixers.  This  termination  impedance  is 
close  to  the  ideal  value  so  no  further 
impedance  matching  is  required. 

Seleclion  of  ihe  IF  and  VFO 
Frequencies 

To  correctly  receive  an  SSB  signal  it  is 
necessary  to  place  the  carrier  frequency 
on  the  edge  of  the  filler  bandpass. 

See  Figure  5.  The  second  oscillator  in 
the  MC3335p  is  a  common  base  circuit. 
With  a  simple  oscillator  circuit  like  that 
on  the  MC3335R  all  you  can  do  is  lower 
the  frequency  by  padding  the  crystal  with 
an  external  capacitor.  I  selected  the  47  pF 
and  the  120  pF  capacitors  in  the  divider 
circuit  and  the  47  pF  across  the  BFO 
crystal  Y4  to  produce  the  correct  BFO 
frequency.  The  purist  might  think  the  47 
pF  capacitor  across  Y4  should  be  vari- 
able, but  that  would  add  another  adjust- 
ment the  beginner  might  not  have  the 
equipment  and  skills  to  accomplish.  Be- 
sides, 1  have  built  six  of  these  receivers 
using  randomly-selected  crystals  and  10% 
NPO  disk  ceramics,  with  no  trouble  in  the 
BFO  circuit. 

The  filler  and  BFO  combination  I  de- 
scribed are  for  USB.  as  the  carrier  fre- 
quency is  on  the  lower  side  of  the  filten 
To  receive  LSD  80  meter  signals  1  chose  a 
VFO  frequency  above  the  IF  frequency 
(9.0  MHz).  Sideband  reversal  takes  place 
when  the  mixer  products  are  subiraciive 
rather  than  additive*  For  example^  with  a 
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Figure  L  FC  boand  layout  and  parts  placemenL 


carrier  frequency  of  5. 185  kHz.  the  upper 
sideband  limit,  assuming  a  2  kH^  band 
widdi,  is  5,187  kHz: 

9.185  MHz  (VFO  freq) 
-  5J8S  MH2  (carrier  freq) 
4.0     MHz  (new  carrier  freq) 

9.185  MHz  (VFO  freq) 

-5-187  MHz  (USB  limit) 


3.998  MHz  tLSBlimiO 

IF  Ihe  antenna  coil  were  luned  to  14 
MHz  instead  of  4.0  MHz  the  unit  would 
receive  14  MHz  USB. 

9.185  MHz  (VFO  freq) 

+  5.185  MHz  (carrier  freq ) 
14.370  MHz  (new  carrier  freq) 

9.185  MHz  (VFO  freq) 
+5.187  MHz  f USB  limit) 
14372  MHz  (USB  limit) 

I  considered  making  this  receiver  a 

two-band  unit  by  switching  the  antenna 
coil,  or  a  three-band  unit  {80-40-20)  by 
switching  the  VFO  to  12  MHz  for  40  me- 
ters, but  1  discarded  that  idea  as  too  com- 
plex. I  plan  to  add  other  bands  with  crys- 
tal-contralled  conveners. 


Audio 

The  LM386  provides  more  than  enough 
audio  to  drive  a  4"  speaker  to  comfortable 
listening  leveL  With  a  good  dipole  anten- 
na connected  to  my  Traveler  the  audio 
gain  is  limited  to  a  half  rotation  or  less 
before  the  audio  goes  into  distortion.  I 
plan  to  use  my  receiver  in  my  motor 
home  (hence  the  name  Traveler)  with  less 
than  ideal  antennas,  so  F  wanted  as  much 
audio  gain  as  possible.  Lf  you  Hnd  this 
lack  of  range  annoying,  there  are  several 
ways  you  can  limit  the  audio  gain:  You 
can  change  the  10  ]iF  cap  across  pins  1 
and  8  of  ttie  LM386  to  a  4  J  jiF,  2.2  |iF,  or 
KO  |iF  until  you  are  happy  with  the  range 
of  the  audio  gain,  or  add  a  4Jk  ohm  resis- 
tor in  series  with  the  volume  control,  or 
add  a  500  ohm  attenuator  pot  across  the 
antenna  terminal  for  an  RF  gain  controL 
See  Figure  6,  I  use  a  plastic  case  CB  ex- 
lenslon  speaker  with  my  receiver.  These 
extension  speakers  are  sold  under  the 
names  of  Barjan,  President,  Diesel  and 
other  trademarks  at  most  truck  stops;  the 
price  runs  from  $6  to  $  1 5. 

Lack  of  AVC  ts  the  only  limitation  to 

Contimied  on  page  J  8 
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Feedback 


tn  our  continuing  effort  lo  present  tfae  5est  in  am- 
ateur radio  featyres  and  coiynnns,  we  recognrze  the 
need  to  go  directly  to  the  source — you,  the  reader. 
Articles  and  columns  are  assigned  feedback  num- 
t>ers,  wtiich  appear  on  each  article/column  and  are 
also  fisted  hera.  These  numbers  correspond  to 
those  on  the  feedback  card  opposide  this  page.  On 
the  card,  please  check  the  box  which  honestly  rep- 
resents your  opinion  of  each  article  or  column. 

Do  we  reafly  read  the  feedback  cards?  You  beti 
The  results  are  tabulated  each  month,  and  the  edi- 
tors take  a  good,  hard  look  at  what  you  do  and  don't 
like.  To  show  our  appreciation,  we  draw  one  feed- 
back card  eacfi  month  and  award  the  tucky  winner  a 
free  one- year  subscription  (or  extension)  to  73. 

To  save  on  postage,  why  not  filf  out  the  Product 
Report  card  and  the  Feedback  card  and  put  therr  in 
an  envelope?  Toss  in  a  damnrng  or  praising  letter  to 
the  editor  while  you're  at  tl.  Al[  for  the  low,  low  price 
of  29  cents! 

1  Never  Say  Die 

2  Letters 

3  QRX 

4  Battle  of  the  Monobanders 

5  The  Traveler 

6  Review:  The  A&A  Engineering 
20  Meter  QRP  Rig 

7  Review:  The  MFJ-9420  20  Meter  QRP  Rig 

8  Review:  TheTechSonic  Milllwatter 

9  Handy  Randy 

to  Build  the  Quickie  Cheapie  Tener 

t1  The  Capacity  Tuned  Folded  Loop 

1 2  Video-Charge  Your  HT3 

13  RTTYLoop 

14  Carr's  Corner 

15  Ham  Help 

16  Dealer  Directory 

17  QRP 

18  Hams  with  Class 

19  Honaing  In 

20  Packet  &  Computers 

21  ATV 

22  Above  and  Beyond 

23  Ask  Kaboom 

24  73  International 

25  Special  Events 

26  PropagatEon 

27  Barter  'n'  Buy 

28  New  Products 


X-BAND  TRANSMITTER 

Miniature  (2^A  x  3%  x 
V'jGaAsmicrostrip 
transmitter  pro- 
vides 10  dBm  centered  at  10-525  GHz, 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  low  frequency 
pulling.  Greatforiong-range  testing  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  communica- 
tion links. 

Complete  Ass^mbletf  System $39.00 


Parts  &  Instruction  Kit 


■■■■r-l->1il  +  >IIP  +  4'l-PP-lili  +  41P4'«'iPf»'IPt4-II 


$29.00 


Plus  $2.00  Shipping  and  Handling 


INNOTEK  Inc. 


P.O.  Box  80096,  Fort  Wayne,  IN  46898 

(219)489-1711 

Visa  *  MasterCard  ^  Check  ■  hloney  Order » COD 
Money-Back  Guarantee 


Slow  Scan  TV 

doesn't  have  to  be  expensfve  anymore! 


Every  day  mora  hams  ar*J  enhancing  thetrCommunitatinn  by  using 
itiiages.  Join  ihc  Tun  and  ice  what  you've  been  missing. 

Qu«tiiy  Cokor  SSTV  Is  easy  and  aJfofilable  wi  th  Fasokon  TV.     I53^.£t5 
dLsjdftj ,  ."^S-DOS.  SMpfHoa:  S3  \a  U.S.A.  and  C'ianKb,  tl  i  ibrolhers.  WritB  or  call  for 

Absolute  Value  Sy£t«ms 

1  1 5  Stedman  St.  #  7 

Chelmsford,  MA  01 824- 1 823 

(SOB)  256  6907 

e-mail:  fohnli!^ wDrid.5td.com 
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ARE  YOU  BUILDING  A 


St^MANE 


Packet  Network? 


ANS  has  me  hard-to-fin<t  parts  that  make  building  a 
Packet  Network  e^sy\  Using  ordinary  Packet  TWCs  with 
network  software  Jnslalled,  jfOu  too  can  expand  the  existing 
network,  or  start  your  own\ ^ 

lilt  NKTRIX 

&oarJ  oonneds  u^ 
U}  ^\x  TXCs  ki'- 
jielhcr  Ks  Ibrm  H 
nelwDri  swfcchiaiy 
nod<c  li  Ui^e^  Dlf- 
■^F  connectors, 
ncciJs  in>  cJipcn- 

cables,  atid  wtsrStH  iMchti  LliLTTisL-NETOT  KOSf::  tici  wi>rk  i  ng  s-o  Jiivaine.  CL^mpleie  Vii 
S24  .y'5,  l?^.'^?  usSL'] Jth  M ,  AdLifrtcn  for ! )R$5  r-r  MFJ  ,  %2 ,4^  i^ncH    vpcci  fy . 

Other  usefui  products  for  netvvQrk  buZ/cfef s  incfude: 

Power  Supply  for  (he  TEKK  T-LNct  IJiila  Riidifts,  wiiti  TNC  jrahic  (S  18.99 
kit,  $34.9-S  aHscmhtc(t>L  WireMudem  Adapttr,cuniii:CEiTN'Cs  iitjjcih(;r  over 
wi  tt  via  Lhe  MfHiHim  D-i.sccin  ncc  i  f^cacFcr  f  Scs  of"  d .  1 1 2 .95  kiO :  TNC  U  E jd  i  i  y 
tables  (SSarirn^  ^1  $1.99  kii.  %1.99  as wm [>I<m1) ;  RJ3-231  TimcDut  TLiiicr 
pnevenls.  cumpfulet-hasid  ii[>p:lii;ati(ins  fTcim  Ijicting  up  a  71hcNBT  Mairis 
(SI4.^5  b;irc  bo^td.  529.95  kii,  %44.')%  aKscmblc\l,  Opiiunal  case  $]2.95)' 
Paw«rl^lritiu[iun  Biiisiind,'tii.s^y,n[!!3i& crinvciticnr  1 2  vnUpiyAcrtli^inhuunn 
(Si 5.95  kk.  S24.95  ass«mble-il):  Mttwetrking  j^nftwari^,  Daciiiii>ifnral]oii  and 
EPROM&,im\ 

PLEASE  WRITE  FOR  OUR  FREE  CATALOG? 

To  cirder,  send  check  gr  MO  (US  Funds)  add  S3  S/H.  MJ 

addre&s  add  6%  tax.  All  US  ordert  shipped  2-Day  air! 

Your  Satisfaction  is  Fully  Guaranteed. 


Amateur  Networking  Supply 

Post  Office  Box  219,  Montvale  New  Jersey  07e45-0219 
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JADE  PRODUCTS JNC. 


KITS: 


PUTTING  THE  AMATEUR  BACK  IN  RADIO 
FUN-KJT  LINE 

'SMART'  BATTERY  CONTROLLERS:  6  -  20  V. 
BASIC  -  $34.95:  WrT>^  XFMR  -  $  44.9&: 
WITH  ENCLOSURE  -  $64.95. 

"SMART'  SOLAR  BATTERY  CONTROLLERS: 
6 -20  V. '$44.95. 

CURTIS  KEYER  KIT:  INCL.  AUDIO  AMPLIFIER, 
IAMBIC  KEYING,  ADJUST  SPEED-  $39,95 
OPTIONS  WT  (POS/NEG  KEY,  WEIGHT/ 
TONE  CONTROL)  $10.;  METER  OPT.  SIO. 

ANTENNAS:  SPECIALIZING  IN  LADDER-LINE- 

MARCONI:  BO  M  -  $37,96.  160  M  -  $44,95. 
MULTIBAND  "WfNOOM"  WITH  1 :4  BALUN  * 
50'  FEED  LINE-  $99,95;  PORTABLE  OR 
FIXED  STATION  "JADP"  CJ>  POLES:  2M 
(144  MHZ),  1  1MM  (220  MHZ)  OR  6M  (50 
MHZ};MULTIBAND  DIPOLES:  SINGLE  OH 
DUAL.  40  M  OR  dO.M. 

FOR  ORDERS  CALL  1-800^ADE  PRO  (523-3778) 
P.O.  BOX  368  E.  HAiMP9T£AD,  NH  03826-0368 
PHONE:  003-329-8995        FAX:  803-329-4499 


4flytecraft^  sfz 

In(ioor  Multiband  HF  Antenna 

Work  all  7  HF  bands  between  40  and  10  mtters!  •  Adjust- 
able height  betweej]  7'  and  1 2'  for  u^e  between  ftoor  and 
ceiling.  Dismantles  to  3 j^'.  •  Great  for  outdoor  use  also! 
*Top  quality  coostruction  - brigiil  6063 -T^  alutninum^ 
fiberglAss  center  section^  heavy-duty  B&W  center  coil^ 
stainless  steel  hardw^ie.  •  Works  well  inside  moAt  build- 
ings. ■  Antermas  aje  complete  -  u$e  youf  own  tuner, 
transmatdi,  or  L -net  work  io  milch  to  your  transce^vern^ 
•  UsciS  short  counljerpoisc  —  no  groundi  needed.  «SeLs  up 
and  dismanllcs  easily  and  quickly.  •Complete  LrLstmctiians 
supplied.  ■  DON^T  let  antenna  r^trjctions  or  inAbility 
lo  install  ajitcnnas  keep  you  oFrtiie  air! 

$179.95 +  S10  S/H 

Send  Check/  $  Order 

to:  FLYTECRAFT"" 

RO.  Box  3141 

Strtli  VsMe.y 

CA  95093 

SOO  *  456  *  1273 

for  Vis*/MC71nro 

M-F  9A^5P  (PT) 

Dealer  irquirie$  Invited 

Far  75/80  indoors,  use 

our  SFZ-75  Helical. 

|12*,»S  +  $10S/H 


Enjoy 
Your 

QSO'S 

with 

SFZ 
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HimU  COLOR 

SLOW  SCAN  TV 

for  the  Sound  Blaster! 


Now  sen<i  sndi  receive  Slow 

Scan  TV  wjtti  your  Sound 

Blaster  compatibJe  sound  card 

in  FULL  COLOR]  1 1 


SLOW  SCAN  II 

Now  copy  Slow  Scan  TV  |ln 

BftVW).  witfi  your  Sound  Blaster 

compatible  sound  card.  Re-send 

pictures  ttiat  you  receivel  Save 

as  .PCX  or  .VOC  fjias. 

irS  FUNtM 

OHLV  A4a.00 


AUDIO  ANALYZER 

Artalyw  Ihose  audio  signals  that 

you  hear,  siich  as  SSTV,  KTTY, 

Amfor,  and  Packet  radio..  Copy 

live  or  from  a  .VOC  file, 

0NLV$39.9S 


R«<^u(re4  PC,  VGA  640  x  4ad  -  25€  ctiloTB,  arKE  Sound  Blaster «omp.  card. 
Shipping  $5  -  Overses9  S1C  -  INIno^i  feeld^nl*  ^dd  6.25%  tax 

Harlan  Tech nolog ies    81 5-398-2683 

5931  Alma  Dr.  ^  Rockford,  Illinois  61108 


J 


CIRCLE  187  ON  READER  SERVICE  CARD 


CIRCLE  263  ON  READER  SERVJCE  CARD 


CIRCLE  220  ON  REAOEfi  SERVICE  CARD 


GET  THE  POWER 

OUR  CONTINOUS  DUTY  POWER 
SUPPLIES  BEAT  THE  COMPETI- 
TION HANDS  DOWN.  40  TO 
TOO  AMPERES,  13.8,  24,  28 
AND  50  VDC.  CONTACT...  LUKE 
BLECTRONiCS,  71!  3  NORTH  9 
MILE,  LAKE  CITY,  MICHIGAN 
49651  OR  CALL  (616)  229-4593 


CIRCLE  243  ON  READER  SERVICE  CARD 
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The  Traveler 

Com inued  front  page  16 

this  design.  Since  there  is  no  access  to  the 
mixer  stages  ihe  only  way  lo  control  ihc 
gain  b  at  the  audio  leveK  Steve  Szabo 
NIAYO  described  an  audio  level  con- 
IroHer  in  ihe  February  1993  issue  of  Elec- 
tronics Now.  This  audio  leveler  uses  an 
NE577  compander  in  combinalion  wiih 
an  LM386  audio  chip.  1  have  built  one  of 
these  and  installed  it  in  one  of  the  Travel- 
er prototypes  and  I  am  vcr>'  happy  with 
Ihe  perforitiance.  C&S  Electronics,  RO. 
Box  2142,  Norwalk  CT  06852-2142 
(phone  or  fax  203-866-3208)  sells  full 
and  partial  kits  for  this  audio  leveler. 


Coils 

Builders  who  have  wriiien  mc  about 
'The  Explorer"  {73.  August  1992)  have 
expressed  a  preference  for  prcfabricaied 
and  adjustable  coils.  1  designed  the  Trav- 
eler to  use  Mouser  42ri26,  10  J  MHz  IF 
transformers  for  the  antenna  and  VFO 
coils,  1  have  had  good  luck  with  these. 
Please  do  not  substitute  another  10.7 
MHz  IF  can — ^you  mishi  wind  up  with 
another  turns  ratio  or  impedance  and  per- 
formance would  suffer, 

VFO  Tuning 

I  chose  to  use  a  varicap  diode  and  po- 
tentiometer for  tuning  because  of  cost  and 
availability  of  a  proper  air  variable.  An  al- 
ternate air  variable  tuning  system  is 


shown  in  Figure  2b.  Using  the  values 
shown  and  a  carbon  5k  ohm  potentiome- 
ter with  270  degrees  of  rotation,  1  wound 
up  with  900  to  1000  kHz  of  tuning  range. 
Since  I  used  a  vernier  dial  with  only  180 
degrees  of  rotation,  the  tuning  range  is 
limited,  mechanically,  lo  about  600  kHz, 
If  you  choose  a  dial  drive  that  has  more 
freedom  of  rotation,  or  a  10-tum  pot  with 
a  concentric  diaL  and  you  wish  to  expand 
the  600  kHz  tunins  ranse  to  fill  the  whole 
extension  of  the  dial  mechanism,  add  a  Sk 
ohm  pot  between  the  5k  ohm  tuning  pot 
and  ground. 

First  set  the  tuning  pot  to  the  high  limit. 
You  should  have  about  9  volts  al  the 
wiper.  Next  turn  the  adjustment  slug  of 
Tl  until  a  4.0  MHz  signal  is  zero  beat. 


Tune  CcntmL 

6K 

Linear  Taper 


+12V         — 


Ant 


5k  AirdiQ  Gain 
Linear  Taper 


pielal  lead 
Tl   -  T2  =  Mousar  42F126 

XI  -  K4  =  5.186  MHz  HC  49U  Holder         "^T 

Mouser  PN:  332^1052 


.1|iF 


Omit 

VR       {9  volt  Re9) 

C        10m  F  Cap 

R         100K 

VO        MV209    Varicap  Diode 


Change 

C        From  TOOpF  NPO  to  47pF  NPO 


b) 


Figure  2.  ia}  Schematic  diagram  for  Tlie  Traveler:  (b)  alierrtaie  mr*variable  nining  method. 
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ASTRON 

CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458  0826 


ASTRON  POWER  SUPPLIES 


MODEL  VS-50M 


•  HEAVY  DUTY  •  HIBH  QUALITY 
SPECIAL  FEATURES 

•  SOLID  STATi  ELECTRONICALLY  REISOLATED 

•  FOLD-BACK  CURRENT  LIMITING  Protecis  Power  Supply 
from  excessive  current  4  continuous  shorted  oylput 

•  CROWBAR  OVER  VOLTAGE  PfiOTECTlON  on  all  Motfels 
etcepi  RS  3A.  RS4A,  RS  5A,  RS^L.  RS-Sl 

•  MAfNTAJN  REGUUIIOM  &  LOW  RJPFLE  at  Jow  line  input 
Volts  {K 

•  HEAVY  DUTY  HEAT  SfNK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  lor  RS-3A 

•  ONE  YEAfi  WARRANTY  •  MADE  IN  U.S A 


HUGGED  •  RELIABLE  • 

PERFORMANCE  SPECIFIGATIDNS 

•  *NPUT  VOLTAGE:  105-1 25  VAC 

*  OUTPUT  VOLTAGE:  13,8  VOC  +  0,03  volts 
(Nernaily  Adjysmble:  IMSVDC) 

•  RIPPLE  Le^  titan  5inv  peak  to  peak  (fufi  load  & 
lowltne) 

*  All  units  available  in  220  VAC  input  voltage 
(except  lor  SL-11A} 


SLSE 


LOW  PROFILE  POV^ER  SUPPLY 


MOOEl 

Coiors 
6ray     Blick 

ComfRiroui 
Dyly  lAmpsI 

ICS* 
(Amptj 

Sizfi  (IN) 
M  ^  W  ^  0 

sua 

SL-11A 
SLUR 
SL-11S 
SL-tlR-RA 

•  • 

*  • 

J 
7 
7 

7 

11 
11 
11 

11 

2%  «  7%  ^  9^ 

4^«7  >^m 

12 
12 
12 
13 

RS-L  SERIES 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Conllnuous  ICS*  Size  (IN) 

MODEL  DutylAmpsI         lAmpsI  N^WxD 

RS-4L  3  4  3^A«6yi«7^A 

RS-5L  4  5  3^^^6yi«7V4 


5f.'tt 


6 
7 


RM  SERIES 


19"  RACK  MOUNT  POWER  SUPPLIES 

Conlinuoys 
MODEL  Mi  [Ampt] 


MODEL  RM-35M 


RM-12A 

RM'35A 

RM'SOA 

RM^eOA 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RM-50M 

RM-60M 


d 

25 
37 

9 

25 
37 
50 


ICS- 
[Amps  I 
12 
35 
50 
55 

12 
35 
50 
55 


Size  lltfl 

N  X  W  X  D 

S'AxT9xdV4 

5V.  X  19  X  12^i^ 

5V4  X  19  X  Wh 

7  X  19  X 12V? 

5%x13x8V4 

5V*x19xt2Vj 

5V*x19x12V^ 

7  X  19  >c  12V> 


Shipping 

Wl  mi 

16 

3d 

50 
60 

16 

3e 

50 

60 


-A  SERIES 


MODEL  fiS-7A 


MODEL 

RS-3A 

RS'4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS'128 

RS-20A 

RS-aSA 

RS-50A 
RS  70A 


Coloi^ 
Gny        BlKh 


Ciltiiilit 

Qilf  fAnpsI 

2.S 

3 

4 

5 

5 
73 

9 

9 
16 
25 

37 

57 


lAaptJ 
3 

4 

^ 

7 

7 

10 

12 

12 

20 

35 

50 
70 


Sill  [IN  I 

H  X  W  X  B 

3  X  4%i  X  5^ 

Z^  X  6^^  X  9 

3^  X  6V*  X  7'/- 

4x7Vi  X  WA 
4  X  7V?  X  10^1 

4^^  X  8  X  9 
4X  7'^  X  10^ 

5  X  9  X  10^^ 
5x  11  X11 

6  X  13^  X  11 

6  X  laVi  X  12'i 


Skippjii 

Wt.  till  J 
4 
5 
7 
9 
10 
11 
13 
13 
18 
27 

46 

46 


I 


RS^M  SERIES 


MODEL  RS'35M 


KODEL 

Switchabie  volt  and  Amp  meter 
RS^12M 

Separate  volt  and  Amp  rneters 

RS-20IM 

BS-35M 

RS50II 
RS-70M 


Ceitliiiis 
Oily  [Aiipi) 

9 

16 

25 

37 
57 


ICS' 

(AH|lj 

12 

20 

35 

50 
70 


Sill  I  IN) 
H  X  W  X  D 

4V3  X  S  X  9 

5  X  9  X  W/j 

5x  11  X  11 

ex  13^x  11 

6  X  taVi  X  12^ 


Sl^ppiil 
Wl.(lll.| 

13 

18 
27 
46 
48 


VS  M  AND  VRM-M  SERIES 


MODEL  VS^35M 


Separate  Volt  and  An^p  Uelefs  *  Output  Vbltage  adjuslatrie  from  2*15  votts  •  Cufretit  limr!  adjustable  fiom  1.5  ajT^ps 
to  Full  Load 


MODEL 

VS'12M 
VS-20M 
VS'35M 
VS'SOM 


Ciitliiiii 
Oltf  (A«pt( 

@13.SVDC  @10VDC  @5VDC 

9               5  2 

15               9  4 

25             IS  7 

37             21  10 


•  VartaIHe  rack  mount  power  supplies 
VRM-^M  25  15 

VRM'SOM  37  2? 


7 
10 


ICS*  Sir«(IN| 

(Aapi)  M  x  W  X  0 

@i3.av 

12  4^/^  X  8  X  9 

20  5X9X10'^ 

35  5x  11  K  11 

50  6x13^x11 


35  5%  X  19  X  12% 

50  5^  X  19  X  12% 


sbipfiii 

Wt.  (Ill J 

13 
20 
29 
46 


38 
50 


RS-S  SERIES 


MODEL  RS-12S      | 


Built  in  speaker 

MODEL 

RS-7S 

RS-10S 

RS-12S 

RS'20S 

SL-tIS 


Colon 
Gny       Slack 


CiiHiitit 
Dltf  (AMptl 

5 
7.5 

9 

16 

7 


ICI* 
Anpi 

7 

10 
12 
20 

11 


tizi  (FH) 
N  X  W  X  D 

4X7V2X  10'A 

4  X  7Vf  X  m^k 

4'^  X  8  X  9 

5  X  9  X  10'^ 

2yt  X  7^  X  9^ 


SIfpflil 

Wl.  (Ilt.l 
10 
12 

13 
18 

12 


GS^lnrermittent  Communication  Service  (S0%  Duty  Cycle  5mm  on  5  mm  off) 


aHCL£  16  ON  flEAOER  SERVICE  CARD 


Fhoto  B.  Under  the  hood  of  The  Traveler.  {Photo  by  NRG  Photo,  JmksotmHe,  Arkansas.} 


V 


18  dB 
Gain 


l9t 

Mixer 


2  dB 
Filter  Loss 


22  dB 

Gain 


2nd   Mixer 
Product   Dot 


46  dB 

Gain 


4  MH2 


5  MHz 


Band   Pass 
Finer 


Speaker 


J~    BFO  5  MHi 


Figure  3.  Bloik  diagram  for  The  Travehr. 


Now  set  ihe  tuning  poi  at  the  lower  limit 
and  adjust  ihe  scaling  pot  until  ihe  unit  re- 
ceives 3.5  MHz.  Now  measure  ihe  scahtig 
pot  with  an  ohmmeter.  Then  remove  the 
scaling  pot  and  replace  it  with  w  fixed  re- 
sistor of  the  nearest  standard  value  to 
what  you  measured. 

Cofistructicm 

I  have  used  both  a  plastic  cabinei  and 
LMB  niinibox  to  hou.se  The  Traveler.  The 
8'*  X  5.5**  X  4"  plastic  cabinet  is  sold  by 
DC  Electronics  (stock  #16144;  SI 3.64).  It 


features  removable  panels  of  ABS  plastic, 
easily  drilled  with  ordinary  woodworking 
bits.  The  7"  x  5"  x  3"  metal  utility  box  by 
LMB  (Mouser  stock  #537-tf-782;  $8J0) 
is  a  bit  cheaper  and  serves  just  as  well.  1 
do  not  recommend  mouniing  the  speaker 
in  the  cabinet  as  this  circuit  is  sensitive 
to  magnetic  fields.  1  noticed  this  while 
running  a  trial  fit  on  a  speaker,  the  re- 
ceiver would  shift  frequency  when  the 
magnet  was  brought  within  two  inches  of 
the  MC3335p  chip*  Use  an  external 
speaker 


Begin  by  running  a  trial  assembly  on 
the  blank  board  in  the  cabinet  you  intend 
to  use.  With  the  dial  drive,  tuning  pot, 
volume  control/switch,  anietina  connec- 
tor, and  speaker  connector  making  sure 
you  do  not  have  any  interference  between 
the  components.  Mark,  drill,  paint  and  la- 
bel your  cabinet,  then  set  it  aside. 

Begin  assembly  of  the  circuit  board  by 
installing  sockets  for  the  ICs.  After  sol- 
dering the  connections  to  the  ICs,  inspect 
each  pad  w  ith  a  magnifying  glass,  check- 
ing for  proper  solder  joints.  Then  check 
adjaceni  pins  for  shorts,  using  an  ohm  me- 
ter sci  on  low  scale.  This  is  the  most  criti- 
cal pan  of  the  assembly.  A  short,  even  on 
the  unused  pins,  could  damage  the  chips. 
Now  sort  out  the  capacitors  in  tike  values 
and  install  these  in  groups  of  three  or 
four.  Note  the  +  and  -  symbols  on  the 
electrolytic  caps.  A  +  sign  is  printed  of 
the  component  side  of  the  board  to  help 
you  with  correct  orientation  of  the  elec- 
trolytics.  Locate  and  install  the  three  1/4- 
watl  resistors.  The  cr\'stals  Y1-Y4  may  be 
nistalled  next.  Install  the  1n4(K>l  diode, 
matching  the  end  with  ihe  white  band 
(cathode  end)  to  the  likeness  on  the  cir- 
cuit board.  Install  the  MV209  varicap 
diode.  Note  the  correct  orieniation  of  this 
diode  from  the  drawings.  Install  the  5-and 
9-volt  regulators.  Refer  to  the  X-ray  view 
drawing,  the  schematic,  and  part  drawings 
for  correct  orientation  of  the  regulators.  1 
specified  the  small  plastic  case  7KL05  and 
7HL09  regulators  but  you  can  use  the 
larger  tab  mounted  7805  and  7809  regula- 
tors with  no  problem. 

I  used  22  ga.  solid  conductor  hook-up 
wire  for  all  connections  to  the  circuit 
board  except  the  12V  power  leads;  for 
that  I  used  18  ga.  stranded.  The  larger 
stranded  wire  was  selected  for  mechanical 
strength  and  flexibility  rather  than  current 
capacity.  Use  different-colored  wires  go- 
ing to  the  speaker,  the  controls,  and  anten- 
na jacks:  red  for  plus,  black  for  ground, 
and  green  for  the  wiper  on  the  controls. 
Twist  the  leads  together  five  to  six  lums 
per  inch  to  eliminate  hum  pickup. 

With  the  board  assembled,  there  are  a 
couple  of  checks  to  make  before  installing 
the  ICs  and  wiring  the  board  to  the  cabi- 
net. Temporarily  connect  12  volts  to  the 
board.  Check  the  5-  and  9-volt  regulators. 
There  should  be  +5  volts  at  pin  5  of  rC2 
and  +9  volts  at  the  top  of  the  tune  control 
(red  wine).  Feel  the  components;  nothing 
should  be  warm  to  the  touch.  If  the  board 
passes  these  tests  you  are  ready  to  install 
it  in  the  cabinet,  make  the  final  connec- 
tions, and  install  the  ICs. 

Alignment 

Now  thai  your  receiver  is  completed, 
alignment  is  very  simple.  Set  the  tuning 
control  to  its  upper  limit  with  the  set 
screw  on  the  vernier  dial  loose.  Turn  the 
vernier  dial  to  100  and  then  lighten  the 
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ORDER  NOW  1-800  4  HOBBY  KITS 


AIRCRAFT  RECErVER 


Hear  excitirig  air-craft 
comrnynications — 
pick  up  planes  up  lo 
100  miles  awayl 
-  Receives  110-136 
MHz  AM  air  bard,  smooth  varactor  tuning  superiiet  with 
AGC,  ceramic  filter,  adjustable  squeJch.  eJiceJlent 
sensitivity  and  lots  of  speaker  volume.  Runs  on  9V 
battery.  Great  for  air  shiows  or  \ii$t  hartging  around  the 
airpcrt!  New  30- page  manual  details  pnEot  taEk,  too  Add 
ca5e  set  fgr  "pro"  kik, 
AR-1  M... .529.95    Matching  case £«t  CAR,  ^4.9S 


SYNTHESIZED  AUDIO  GENERATOR 


FM  RECEIVERS  &  TRANSMITTER 


Keep  an  ea;  on  ffw  local  repeaief .  poUce.  ineather  or  f ust 
tune  aroifid  Ttiese  sensitive  supeif«t  recetwrs  am  fun  to 
bmU  and  use.  Tunes  any  S  MHz  potion  oJ  l^  b^vd  and 
tiawe  smootti  varactor  tuning  with  AFC,  dual  oofcversion, 
ceramic  filtering,  squelch  and  plenty  of  speaker  volume. 
CompEeie  manuaf  deiails  how  the  rigs  work  and 
applications.  2M  FM  transmitter  tias  5W  RF  out,  crystal 
control  (146.52  fncluded)^  pro-specs  and  {fata/mike  inpLfls. 
Add  our  case  sets  for  a  nice  linfsh- 
FM  Receiver  kit  Specify  bar>d:  FFI-146  (?M).  FR-e  fSM), 

FRIO  nOM).  FR-320  {22QUHi).. „.S29.95 

CFR  Matching  case  set , ^..*™,.. Si4  95 

FT' 146  Two  Meter  FM  rransrraner  kS ...-.....$79*95 


DDS    (Direct    Digital    Synthests) 
^IX^^^  lech^dogy  brings  ynu  ^  l&nific  nudio 

^~*  '^  generator    II    a    fantastic    price! 

Generates  from  0,  01  Hz  to  50  KHz  with 
five  digit  lED  display  of  frequBncy.  Sine 
and  square  w^^e  output  adjustable  0^5 
volt  p-p.  Frequef>cy  selected  by  direct  keyboard  entry  and 
with  handy  contmucius  tune  tuning  knob.  Crystal  con^dled 
accyracy  ot  10  ppm  and  two  memories  kr  rapid  frequency 
char^ges.  Retire  that  jury-ng^ed  ok)  generetor  anrj  treat 
yoi^self  to  the  pteastfB  of  U3«ig  a  new  »tEie-of^^he-an  5G^ 
550^ 
SG'550  Kit  .S1M.9S  SG~550WTa5seml3i©J„,..S259,95 


MICRO-MIKE 


World's  smallest  FM  wireless 

mite.  Smalerthan  a  sugur  cubt 

-  inducing  battery  and  miie.  Two 

sets  of  SMT  parts  supplied  m 

case  you  are  clumsy^  Te/nhc 

audio  pickHjp  (pin  drop  at  5  ft)  mid  transmit  range  of  300  ft 

We  indude  the  battery  (waich  style),  elect  ret  mike  and 

even  a  tuning  toof!  Be  a  James  Borid  and  team  SMT  too! 

FM-5  Micro  rnike  kit S19,95 


FM  WIRELESS  MIKES 


Pick  the  unil  that's  right  for  you.  AJI  units  transmit  a  s-taiJe 
stgnal  in  ttie  S&^lOB  MHi  FM  band  up  to  300*  except  for 
High  power  FM-4  and  PB»1  Phone  bug  that  go  up  to  1/2 
mile. 

Fi^*1  Basic  unit ^..«*«,«*, **.*._^..SS.9S 

FM'2,  as  above 

biA  w^rh  added  m^e  pee  amp ST35 

FM-4.  long  range  witfi 

very  sensitive  audio  pickup  „-^„„„,„„,..Sl4.95 
P&1 ,  Phorte  bug  rwedi  no  battarY* 

*>0oks  to  phone  fcit  .„ — , S14,95 

MC'T ,  Micfo  size  sensiltve  mike  cartridge 

lor  FM'1.2.4 S2.95 


SHORTWAVE  RECEfVER 


Farmsiic  f  ecerver  that  capkm  the 
world  witti  )ust  a  12^  antenna^  Car? 
receive  any  2  MHi  portion  Irom  4-11  m^  "^    ^^^^ 

MHz.  True  superhet.  has  smooth  .,-  ^«<r  3' 
varactor  lurting.  AGC.  RF  gain  '^  ^  ^-*' 
controt,  plen^  or  speaker  volume  and  runs  on  a  9V  battery. 
Fascmatlng  Scout„  schooj  or  club  project,  provides  hours  of 
fun  tor  even  the  most  serious  OXer,  For  ihe  car,  consider  our 
shortwave  converter  Two  switchatkle  bands  (in  3-22  MHi 
rangej,  each  l  MHz  wide— tunable  on  your  car  radio  diat.  Add 
some  tnte^est  to  your  drive  home! 

Shoftwave  receiver  kit,  SRI S23,95 

Shortwave  cofiverter  kJt,  SCI  _.,.,„.., .■■._lll...,  S??  ^^ 

MatGhtrg  case  set  tor  SRI.  CSR ....S14,95 

Matchiog  case  set  for  SCI  CSC  ^^..... n4.9S 


AM  TRANSMITTER 


High  quaity.  tnje  AM  broacicas!  band  vmsniier  is  desi^ied 
exactly  Nice  the  btg  commeroaJ  ngs  Po«er  of  100  mW.  iega^ 
range  ot  up  to  VA  mie.  Accquts  ^  ^el  iripi4s  from  tape 
and  CD  players  and  mike  miiers.  tunaWe  550-1750  KHz. 

Comp^eie  marual  explaris  circuitry.  he|p  with  FCC  regs  and 
even  antenna  ideas.  Be  your  OAn  Rusti  Limbaugh  or  Rick 
Dees  wltti  the  AM-lJ  Add  our  case  set  far  a  In/e  station  look, 

AM-1  Transmitter  kJL * , ,.*.,-,-, S24.95 

CAM  Matchingcase  set. .....514.95 

Tune  in  on  tfia  fiOO-950  MHz  action  using  I  ^^Jmk* 
your  existing  scanner.  Frequencies  are  i^H™ 
conveifted  wiCfi  QpfSial  r^renced  Stabily 
b  the  400-550  MHz  ranige,  triisiructiorts 
are  even  included  on  building  hrgri 
pcrtnnaaot  900  ykk  afuemias  Wei  desgned  aoM  Ibbmmk 
d^AS^n  Mvln^  end  GonvEment  nvoftftjypass^  swft^.  ESify 
one  hour  assam&ry  or  avartable  futFy  assenibled  Add  our 
mati^^ing  case  set  tbf  a  pnvtess^onaJ  look 

SCN'l  Scanrwf  converter  kit Sii.9S 

SCN  Matchjf>g  case  set. «„„.„..... , S143S 

SCN  TWT  Assembled  SCN-1  and  case SS9.95 


SURROUND'SOUND/REVERB 


Add  conceri  hafi  realism  lo  your  stereo.  TV  or  even  2- way  radio!  Easily  sythesize  a  stereo  efleci  Ironi  mono  sources  or  richly 
enliven  regular  music.  Add  a  b^g-voice  reverb  to  your  radio  vok»  that  others  wHJ  envy!  Our  reverh/aurround  sound  kit  uses  a 
Bucket  Bn§arie  ilC  Device  for  relral)le  solid-state  performance.  Adjuslable  revarb,  delay  and  mix  controls  to  customize  your 
sound.  Easrty  connecled  to  radios,  stereos,  CB's  and  TV's.  Plentty  of  audio  to  drive  a  smaJd  Si^Mtor  for  stand-aione 
operation  loo.  Expe^ ierence  the  fun  and  realism  that  surround  sound  provides  -  iwttiout  spendu^  huAids^^  Add  our  c^se  set 
foraneaiprolootL 

flV-1  SurroisKl  SoLirvd/Revert)  kit™««*««....i5ftJS     CRV  Malonung  case  ^*               .  f  i^  k 

RV-1WT  Assembled  RV- 1  arKi  case..... .._._...,.„.......,„........ ..$9§,iS 


TOUCH-TONE  REMOTE  CONTROL 


Control  vifualty  anyi^^  -  :,|  ToudvTooe  remcxe  control.  The  URC-t  has  1 6  switched  outputs,  4  adjpjstal)^  voltage  ouipui^ 
t20  mV  steps  0  to  5  VD&J,  two  1 0K  digits  pote  Ifof  volume,  squeic^,  etc.]  and  3  imeie  a^fwjf^hi*  ippm  to  mS  to  40  hours' 
Two  level  password  contol  albws  secure  con^  and  muHHevel  at^cess.  So.  drgil  LED  display  shows  currency  entered 
codes  and  a  crystal  controlled  Couchhtone  decoder  provides  retiaWe  operation.  There's  nothing  else  like  IhJs  unit,  t>e  in 
complete  cortsrol  of  remote  radios,  thermostats,  hi-ffs.  homes  or  even  factories  with  tie  URC-1.  Add  our  matching  case  set 
for  a  handsome  frnish, 

URC'1  Remote  control  kit , S129,95     CURC  Malohing  case  set ,.,„„,.,„. ,,$14, 95 

URC-1WT  Fully  assembled:  URC-1  and  case „»♦*♦*„♦**.*♦♦**♦,**  J1B9.9S 


FM  SUBCARRIER  DECODER 


Tap  in^o  the  worid  Of  comrr.efaal-free  music  and  data  that  i$  canied  Over  many  standard  FM  broadcast  radio  stations. 
Decoder  hooks  to  the  demodiiator  of  FM  radio  and  tunes  the  50-1  DO  KHz  SCA  siibcarrier  band  Many  racSos  have  a 
dimod  output,  but  if  your  radfo  doesiX  ifs  easy  to  locate.  Of  use  our  FR-1  FM  receiver  kit  which  is  a  complete  FM  mSta 
w$\  a  demod  pck  btit^  Tlieie  lidderf  subcamets  cany  \dis  of  nea!  prDgramming  -  horn  stock  ipiotes  to  neiMs  lo 
mysc,  from  rock  lo  easy  Kst^rvig  *  el  conrnerciii  free.  Hear  wtiat  you've  been  missing  wrtfi  tfii  SCA*t. 

SCA*1  Decoder  kit .527,95    CSCA  Matching  case  set .«*»*. S14.95 

FR'1  FM  receiver  kij S24.95    CFR  Matching  case  for^FR-1 _„*.. Si 4.^ 


L-C  METER 


Measure  indudocs  from  10  iJH-iOmH  and  capacHoi^  from  2  pF-2uf  wtth  high  accuracy  by  connecting  the  LCi  to  any 
digital  mutEimetet  Two  pushbutton  ranges  lor  hi^  i«oiution  reading  and  we  evm  give  you  calibretiOT  components  to 
assum  proper  accuracy  of  your  kill  Active  filters  and  switching  supplies  require  critJcEl  values.  r)C  one  shDukI  be  wtthoul 
an  accurate  LC  meter.  For  a  pro  look,  add  our  matching  case  set. 
i_L^*i  I-.L/  merer  kit  ...,«,!,.«««« .« ^ _. ,<.f'."--ip*^H'.99      uLL^  cas-e  sqi...., d<.'.4'.k..*^.^'k.>di...nTr.r.'9i'Vf?D' 


STEREO  FIV»  TRAfSlSlVHTTER 


Run  you'  own  Stereo  FM  radio  station'  Transmits  a  stabie  signal 
-I  me  ^-108  MHi  FM  t^ffladca^t  band  up  to  1  mite,  DetailoJ 
manual  provides  tw^^  mfo  on  FCC  regs,  antenna  kfees  and 
range  to  expect.  Latest  desgn  tearums  ad/ustabte  Erne  level 
inputs.  pre-empTiasis  and  crystal  oontni(ted  sutxanrier  Conneas 
to  any  CD  or  I  ape  player,  mike  mixer  or  fadio.  Includes  free 
tuning  tooF  too!  For  a  pro  look  add  our  matchtng  case  set  wilti  on< 
board  whip  antenna 

FIVI-lOA  Stereo  transmitter  klt..*+ „ .......534,95 

CFM  Case. whip  ant  set... *„,. $14*05 


DR.  NI-CAD  GONDITIOIMER/FAST  CHARGER 


Quit  spending  big  bucks  for  replacement  battery  packs,  rejuvenate  and  condition  your 
batteries  'or  peak  capaoty.  Advanced  dfCuiiry  has  optimised  dtschaigB  before  charge  to 
elimrtate  memory  eflect  and  lo  oondWon  b^eries  thai  have  been  poorly  c^red  lor  in  ihe 
past.  QuHik  charge  rapidly  brings  battery  to  luU  cftarge  in  less  than  an  hour-ju&t  IS 
minutes  for  some  tyiaesi  And  top^ofT  diarge  mocte  squeezes  every  last  brt  d  energy 
k^  eacft  call  kir  the  absokie  mtm  cafiiioty.  SwUctvmode  regulator  cDrtrcis  oofstani 
curert  charge  «ittfe  being  moniiowd  by  a  negative  defta-V  system  mat  cuts  oft  the  fasi 
diarge  at  tf^  exact  pcnrt  of  fiil  charge^ti#beries  are  charged,  not  cooked!  Charges 
liCads  or  NiMH  packs  from  2  to  1 0  ceils  r  easily  expanded)  and  current  c^peeiies  up  to 
to  Amp-hours  Runs  on  12  to  15  VDC.  Ouit  cooking  your  baitenes.  buying  new  pedts^ 
waiting  hours  tor  recharge,  get  a  Dr.  NfCad  todayt  Available  in  money  Savmg  kit  fonti  or 
wired  and  tested  with  case  at  a  spedal  price^  Kit  builders,  add  our  matching  case  set  for 
a  snazzy  finish. 

DN-1  Dr.  Ni-Cad  conditioner/fast  charger  kit»*... * .*S49.95 

CDN  Matching  case  set.... .,.,„...... i,,.... .....««.*.*.***.... SI 4. 95 

DN-1WT  Fully  assembled  Dr.  Ni-Cad  with  case, Sfl&.as 


SPEED  RADAR 


r4ew  kjw-cost  microwave  Doppler  radar  kit  "ctocks"  cars,  planes,  boats,  horses,  bikes  or  any 
large  moving  oti|^  Operates  at  2.S  GHz  wid^  up  to  1  4  mile  range  LED 
digital  reackui  dl^fcays  speed  in  tnles  per  hcnx,  kiomoters  per  hour  or 
feet  par  eecomi  Earphone  ou|M  adows  kir  K^iirwig  lo  a^ual  Doppfer 
shitL  U$es  No  l-tt  co^e  CVS  far  antenna  (not  indkjded)  and  njns  on  12 
VDC.  E^y  to  buid— el  imoewave  otutry  19  PC  air^pirie.  ABS  piaste: 
case  iMti  speedy  graphcs  for  a  praiBKkv^al  krak.  A  very  iseUri  and  Ut^ 
oMinkiL 
SG-7  Compete  kit S99.^ 


STEREO  PEAK  HOLD  BARGRAPH 


Finally  a  dual  LED  tnr  graph  with  a  peak  hold  disptay!  Bar  graph  displays  are  neat  and  eye 
catching  but  their  speed  is  their  downfall  -  they  Just  can't  capture  the  peaks.  Our  kit  is  like 
two  unita  in  one.  a  fast  display  to  show  the  signal  arvd  a  long  pe^siitance  display  to  capture 
peaks,  similar  unils  go  for  hundreds  ol  bucks!  We  offer  3  mocfais:  Linear  lor  general  use, 
Semi-Log  for  audio  VU  meters,  and  Log  lor  power  displays.  Dual  -  for  stereo^  - 10  segment 
multi-coJorsd  LED  display  for  snazzy,  eye  grabt>ing  display  and  easily  set  raF>ges  for 
viftually  any  signals,  from  voftmeters  to  audio  VU  meters  to  audio  power  amps  to  SWR 
meters.  Complate  intructions  for  easy  hook>op  to  most  any  davica.  Add  pur  ma^ng  case 
set  for  a  sharp  tooking  umi. 

PH.t4  Dual  Linear  batgraph  k^ $39.95    PH-15  Oifal  Log  bargraph  kit  ..S39,95 

PH-1€  Dual  SemiLog  bargjapti  lct„„.$39.95    CPH  Matching  case  set $14.95 


SPEECH  SCRAMBLER 


OesowiiMe  mnt  fcrantije  systenn  lienrd 

on  your  scanrter  radro  or  set  up  your  own 
scambled  communjcaiion  system  ovei  the 
phone  or  rad«.  LaJesi  3rd  generation  IC  is 
used  for  fantastic  audio  quality  -  equivaleni 
tu  over  30  op-amps  and  mixers!  Crystal 
controlled  lor  crystal  clear  sound  with  a  buill- 
in  2  watt  audio  amp  for  direct  radio  fiook-up. 
For  scramble  systems,  each  user  tias  a  unil 
lor  luFF  duplex  operation.  Communicate  ifi 
privacy  wjlh  the  SS  70  Add  our  case  set  for 
a  line  pfofesstanal  finish. 
SS-70  Scramblef  /descramfclerkit 
QSSD  matchmg  case  set.....^. 
SS-70WT  Assembled 

SS-70  and  case  set 


.Sd9^95 
$14.95 


.$79.96 


CRYSTAL 

RADtO 


Relive  the  radio  past  with  a  crystil  tot 
like  your  grandlalter  builL  Uses  genuine 
Galena  crystal  ar>d  catwhisker.  Several 
different  types  ol  radios  are  t>uilt. 
including  standard  AM  broadcast, 
shortwave  and  even  WW  II  foxhole 
style.  To  compare  modern  semicon- 
ductor detectOfS,  we  tncfude  a  diode  for 
companson.  No  soldering  required  and 
we  even  give  antenna  ideas.  Radio  for 
free,  get  ft  now  belore  Clirrton  taxes  rt! 

CS-1  Crysial  set  kit S19.d5 


TOUCH-TONE  DECODER 


Graf)  Touch- Tone  nunbeis  rigifti  off  the  air,  phcfie  or  t^ie.  A  simple  hooknjp  to  any  red40 
speaker  or  phone  Ime  is  all  that  is  w^tn4  to  instantty  decipher  louch-tone  phone 
numbers  or  codes.  A  256  digrt  memory  stores  deccxied  numbers  and  keeps  its  memoiy 
even  in  the  event  ol  pciwer  loss.  An  6  digit  LED  (fi^tay  allcwvs  you  to  scroll  through  the 

memory  hank  to  examine  numbers.  To  make  \\  easy  to  pick  out  number  groups  or  codes, 
a  "dash"  IS  insened  beiween  sets  ol  dtgils  I  hat  were  decoded  more  than  2  seconds  apart. 
A  "central-office"  quality  crystal  conlrofled  decoder  is  used  allowing  rapid  and  reliable 
detection  of  numbers  at  up  to  20  digits  per  second!  For  a  professionally  finished  look, 
add  our  matching  case  set.  Start  cracking  those  secret  codes  lomonow  with  the  Tone 
Grabber! 

T6- 1  Tcioe  G rabbe r  kit „ S99 . 95    CTG  M atching  case  set S14J5 

TG-IWT  Fully  assembled  TO- 1  and  case................ .5149.95 


DIGITAL  VOICE  RECORDER 


ChaileftX3X  dKl^  wuce  storage  yrvt  will  record  your  mas  F  :j  to  20  seconds. 
Ttme  is  spfit  up  into  four  5  second  ll^locks  wtticti  can  oe  p.^yed  separately  or 
cascaded  ft>f  longer  messages.  An  LED  display  shows  message  location  and 
Qjrreni  mode  for  easy  operation.  Nifty  binti-in  ml^laces  allow  simpse  connection  to 
transmitters  for  automatic  keying  when  tt>e  FTT  is  initially  closed  or  after  1I  is 
released.  Vou  can  even  loop  your  hg's  mike  through  tt>e  ChatterboK,  For  contest  or 
fun  use,  the  CB-t  can  drive  an  edemal  speaker.  Includes  a  built^n  electrei  mike. 
For  that  finishing  touch,  add  our  malching  case  set. 
CB- 1  Voice  reco  rder  kit .S59.95  CCB  Malchi  ng  case  set ,  .S1 4,95 


MOTOR  CONTROLLER 


Controt  the  speed  and  direction  ol  any  motor.  Use  our  SMD-1  for  those  nice  steppers  you 
see  surplus,  and  our  MSC-t  lor  DC  motors.  The  stepper  driver  features  variabie  speed,  haJf 
step  roi^ion,  Predion  arKi  poi^r  down  mode,  can  drrve  most  any  stepper  motor.  Our  DC 
driver  features  pyise  width  moduiabon  coniroJ  aflowig  iui  motor  tonjue  even  at 
kiw  speeds  and  can  dr^/e  motDrs  up  to  SO  VDD  §  10  Ampil  Aild  ouf  case  set 
for  a  pFii(e3$tor^aJ  assenibly. 

SMD-1  Stepper  kjl _«SZ435    MSC-1  DC  motorkit S24.95 

CSMD  SMIM  c^... .„. S14,9S  CMSC  MSC-1  case., S\435 


ORDERS  CALL  1-800-4  HOBBY  KITS  (446-2295)  ORDERS  ONLY 
TECH/0RDER;INFQ  (716)924-4560  FAX  (716)924-4555 

a  TOWS:  SatiSifactnn  guaranfaed.  &t3min»  tot  10day&^.  If  not  ptoai*d  ntum  in  original  NKm 
for  fvfund.  Add  S4  9S  tv  itijppmg.  hai^ltn^  «nd  in^amnc^-  For  tofei^n  off^n  sdd  30**  Hot 
asutiacG  ^m^i  COO  (U  S.  onty}  add  $500  Orders  under  S20  add  S3  00  NV  rwasimrAs  add  7% 
««te«  tat.  dO'day  paft*  HMHTanty  on  kit  pafts  l^yvar  pwt^  &  labor  warfUfffy  on  ttkssi  im^S 


RAMSEY  ELECTRONICS,  INC  793  CANNING  PARKWAY  VICTOR  NY  14564 


aRCLE  34  QH  REAOEH  SEVICE  CARD 


R 


Y1,  ¥2,  Y3  All  Same  Frequency 

Bandwidth  Directly  Proportional  To  R 
(As   R    Increases,    Bandwidth    Increases) 

Bandwidth   Inversely  Proportional  To  C 
(As   C    Increases,    Bandwidth    Decreases) 


Figure  4.  Thefiher  described  by  W7Z0L 


Figure  5.  BFO  frequency  placement. 
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Figure  6.  Ways  to  timii  auiiio  gain. 
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Figure  7.  Band- spreading  {he  VFO. 


If  you  do  not  have  a  signal  source  IiKl-  ti 
grid-dip  oscillator,  signal  generator,  or 
ham  transmitter,  you  can  listen  to  the 
phone  signals  up  at  ihe  top  of  the  80  me- 
ter band  and  gel  close ,  The  adjusimeni 
of  T2.  the  anienna  coiU  is  very  broad 
so  do  not  expect  much  of  a  peak.  This 
adjustment  i^  best  made  listening  to  a 


weak  signaL  Now  you  arc  ready  to  sit 
back  and  enjoy  your  receiver. 

Performance 

My  Traveler  has  very  good  seosiiiviiy. 
Signals  of  less  than  one  microvolt  are 
readable.  Seleciiviiy  is  about  2.5  lo  3  kHz. 
Tune  downward  across  a  steady  carrier 


I'liom  C.  The  Traveller's  cifvuii  hoard  (photo  by  K5WMSi, 


and  yuu  will  hear  a  signal  come  into  the 
passband  of  the  receiver  at  a  beat  note  of 
2  to  3  kHz,  Tlie  signal  will  rise  in  strength 
until  you  pass  the  zero  beat  where  it  will 
drop  out  and  disappear  or  be  very  faini. 
That's  single  sideband  selectivity.  With  a 
direct  conversion  receiver  you  would  hear 
the  signal  on  both  sides  of  zero  beat. 
Shon-ierm  stability  is  good:  how^even  the 
varactor  is  more  sensitive  to  tem|>eramre 
changes  than  an  air  variable  would  be.  I 
use  an  SO  meter  dipole  at  my  home  sta- 
tion. For  portable  or  mobile  operation  I 
use  an  MFJ  anienna  tuner  fi>r  short  long- 
wire  antenttas  and  whips. 

Special  l hanks  go  lo  Fred  Reimers  at 
Far  Circuits  for  ihe  excel Icni  design  work 
on  the  printed  circuit  board. 

1  hope  you  find  this  project  fun  and  ed- 
ucational. Pve  had  35  years  of  enjoyment 
from  amateur  radio  and  h\  lime  I  put 
something  back  into  the  hobby! 

A  word  in  closing  about  the  kit  offered 
by  Dan's  Small  Parts:  We  decided  to  go 
with  the  allcnriate  air  variable  tuning  sys- 
tem partially  because  of  cost,  and  partial- 
ly for  performance.  The  air  variable  Dan 
U-ses  in  these  kits  has  a  built-in  reduction 
drive,  eliminating  ihe  need  for  an  expen- 
sive panel-mount  drive.  The  9^ volt  regu- 
lator and  associated  components  are  also 
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Figunt  8.  Pan dnmingsfor  varicap and  voltage  regulators. 
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Parts  List 

Descfiptlofi 

LM386 

MC3335P 

Moiiser46Fl26 

10.7MHzlFtrarts. 

7eL05  5-volt  reg. 

78L09  9- volt  reg, 

IN4001  diode 

MV209  40  pF  varicap 

0.1  ^F  mono  Of  disk 

15  pF  NPO  disk,  ceramic 

47  pF  NPO  disk 

120  pF  NPO  disk 

470  pF  NPO  disk 

4.7  liF  axial  lead 

10  |iF  16V  radial  lead  Electrolytic  cap 

100  liF  35V  radial  lead  electrolytic  cap 

0.01  disc  ceramic  cap 

100  pF  NPO  disc  ceramic 

5k  olim  linear  taper  pot 

Switcfi  mounted  on  audio  chain 

100  o?im  1/4 -watt  res 

10  ohm  1/4- watt  res 

100k  1/4- watt  res 

5.185  MHz  crystal 

HC49U  holder 


Soun:a 

DC 
DC 
DC,  Mouse  r 

DC 

DC 

RS 

DC 

DC.  RS 

Mouser21FL015 

Mouser  140  CD50NC'097IL 

Mouser  140  CD50N6- 121k 

RS 

RS 

RS 

RS 

RS 

RS 

RS 

RS 

RS 

RS 

RS 

Mouser  332-1052 


Builder's  option;  1-1/2*  or  2"  vernier  drive;  cabinet. 

^Sources: 

Radio  Shacfc 


DC  Electronics 
RO.  Box  3203 
Scot^ale  AZ  85271  -3203 
(800)  467-7736 


Mouser  Hectfonics 
2401  Hwy.  287  North 
MansfiekJTX  76063 
{800)  992-9943 


A  parts  kit  (ifw^uding  thodicuit  tx>ard.  fnam  FAR  Circuife.  aJt  board-mounted  components,  wTume  con- 
trol, switch.  arxJ  a  4  to  40  pF  air  varratile  w*Ui  buitt-in  8/1  reduction  dnve}  is  available  from  Dan's  Small 
Pans  Co..  1935  South  3rd  West  #1.  Missoula  MT  59801 .  (406)  543-2871,  for  $39.95  plus  $3.75  S&H. 

A  driiled  and  etched  PC  board  is  a^ilabie  from  FAR  Circuits.  iaN64Q  Fi^d  Court.  Dundee  IL  60118  tor 
$4J5plus$l.50S&H, 


eliminated,  further  reducing  the  cost. 
And.  as  a  tronus,  the  receiver  can  be  oper- 
ated from  a  9- volt  baiieiy  as  well  as  a  !  2- 


voli  DC  power  supply.  If  you  build  one  of 
these  receivers  please  drop  me  a  postcard 
and  let  me  know  how  it  works. 


Cathode 


THE  FAMED  2  METER 

A  J  so  the  ultimate  for  scanners  bcb  to  1300  MHz. 

A.  s.  A.  9209 

+9  db  Co-Linear  "MultiWave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  All  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1/2*.  2  Meter  Base 
Station  ifr  length. 


$36.73 

+  S6.00  S&H 

(SC  RES  S'K:  SALES  TAX) 

CHECK  IN  ADVANCE  OR  COD, 

ALSO  AVAILABLE  IN  220  &  440 


Model  9209 
+9db 


'Service  t's  She  flsaaan  Fcr  Our  Success' 

Til:  (803k?93-7Bea  P.O.  Bopi  3^61 

Watts  1- BOO- 7??' 2561  Myrtle  B*lC^.  SCM&7B 


CIRCLE  IB  ON  FIEAOER  SERVICE  CABP 


30-300  MHZ  RECEIVER 


R-1283/GRC  REGEIVEH  covers  VHF  in  bands 
30-90  and  90-300  MHz  AM-FM-CW-Pulse  con- 
linuousiy  tunable:  21.4  MHz  IF.  Selectatjie 
bandwidths  67  or  300  KHz  and  3  MHz.  Solid* 
state:  with  tuning  arid  level  meters.  BFO,  AGC. 
video  output  and  H  connectroos.  Requires  1 15 
V60Hz:3  5x19>£l7.30lbssh, 
Used -re  parable ......„,„.....* —  $145.00 


COLl(NS30S1  POWER  AMP,  1 KW  PEP  manu- 
ally tuned  for  KWM-2A  Uses4CX1000A/8t68 
tube  (not  included)  ^Winged'  label;  200  lbs  sh. 
Used-nol  tested ,.,„ $900  00 


Pricn  F  0  3.  Lima.  0  •  VISA.  MASTERCARD  AcEr«pted. 

AHow  lor  Shipping  •  WfitefoMslest  Calalo^ 

A<*(lft»  Dept  71  •  PlMiflfl  419/227-6573  •  Fm  4m"227-l3li 


1DT&E.  EUHEKA 


FAIR  RADIO  SALES 

IHEKA  *  Bqx  1105  «  LIMA,  OHIQ 


458tl2 


CIRCLE  75  ON  REACER  SERVICE  CARD 
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NMfnber  6  on  your  Feedback  card 


by  Michael  Bryce  WB8VGE 


The  A&A  Engineering 
20  iVIeter  QRP  Rig 


Easy  to  build  and  simple  to  operate. 


A&A  Engineering 
2521  W.  U  Palma  #K 
Anaheim  C A  92801 
Telephone:  (714)  952*2114; 
FAX  (714)  952-3280 

Price  Class:  SI  59.95 


If  you've  been  looking  for  a  small  nnonoband 
QRP  transceiver,  the  current  market  has 
quite  a  bit  to  offer.  Your  search  may  come  to 
an  end  if  you  lake  a  doser  look  at  A&A  Engi- 
neering's fig. 

This  CW-only  QRP  transmitter  was  de- 
signed by  Gary  Breed  K9AY  and  appeared  in 
the  December  1990  and  January  1991  issues 
of  QST  Gary  designed  the  rig  to  be  easy  to 
duplicate  for  the  average  ham.  For  this  re- 
view, A&A  Engineering  supplied  the  20  meter 
version;  40  and  30  meters  versions  are  also 
available. 

It*s  Different 

The  circuit  is  different  from  what  we  have 
been  seeing  in  other  QRP  rigs.  Instead  of 
several  NE602s  doing  the  work,  a  single  mul- 
tifunction 10  does  aJI  the  magic.  The  Motorola 
MC3362  is  a  dual^conversion  superhet  VHF 
FM  receiver  on  one  chip.  Other  than  an  audio 
power  ampyfier,  all  you  need  fs  a  handful  of 
parts  to  make  a  receiver.  That's  exactly  what 
Gary  did. 

The  rig  is  tuned  by  a  varactor  controlled  by 
the  voltage  coming  from  the  miain  tuning  con* 
trol.  Two  tuning  pots  are  used.  One  is  the 
main  tuning  control,  which  covers  atK)ut  SO 
kHz,  and  the  other  is  a  fine-tune  control.  It 
works  just  like  the  bandspread  control  used  in 
the  older  receivers.  The  fine-tune  control  al- 
lows +A2  kHz  of  tuning.  There  is  no  vernier 
drive  to  either  pot,  so  tuning  is  a  bit  fast, 
There  is  no  RIT  control  either.  The  transmitter 
provides  an  automatic  800  Hz  offset  of  fre- 
quency during  transmit. 

Four  handpicked  crystals  make  up  the  IF 
filter  for  the  A&A  Engineering  rig.  These  crys- 
tals provide  the  400  Hz  selectivity  so  useful  in 
CW  work.  But,  for  m^  taste,  it's  a  bit  too  nar- 
row. 

Since  the  MC3362  requires  an  externa)  au- 
dio amplifier.  Gary  added  some  bandpass  fil- 
tering and  a  smooth-working  AGC  to  control 
the  LM386  audio  power  amplifier.  An  LM324 
provides  excellent  bandpass  filtering.  In  addi- 
tion,  this  filter  avoids  the  ringing  that  so  often 
comes  with  a  narrow-audio  filter.  Two  sec- 
lions  of  the  LM324  provide  a  low-pass  of 
12Q0  Hz  cutoff  and  the  other  section  provides 
a  high-pass  cutoff  of  600  Hz. 

The  audio-derived  AGC  is  controlled  by  an 
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MC3340P.  This  audao-gain-control  chip  pro- 
vides a  smooth  AGC  without  the  popping  that 
sometimes  occurs  with  audio-derived  AGC. 
The  attack  time  and  delay  seem  |ust  about 
right  for  me  and  the  way  1  flke  to  listen  to  CW, 
The  AGC  is  fast  attack,  slow  release. 

The  AGC  circtiTt  also  drives  an  S-meter. 
This  A&A  Engineering  rig  is  the  only  QRP 
monobander  that  I  know  of  with  an  S-meter. 
Ifs  a  nice  way  to  tell  how  strong  one  signal  is 
compared  to  another;  it's  not  a  laboratory-cal- 
ibrated meter  by  any  means.  The  S-meter 
does  double  duty,  too:  You  can  use  it  to  adjust 
the  front  end  of  the  receiver  during  tuneup. 

A  conventlonai  audio  power  amplifier,  us- 
ing the  LM386,  rounds  out  the  receiver.  It  pro- 
duces enough  volume  for  a  small  roorn.  The 
U^386  is  rx>t  known  for  rattling  windows.  The 
A&A  Engineering  rig  has  one  of  the  largest 
speakers  ot  any  of  the  monobanders  I've  re- 
viewed. It  won't  blow  you  out  of  the  room  with 
shear  volume,  but  it  sounds  really  good.  A 
front-mounted  1/8"  headphone  jack  automati- 
cally disconnects  the  internal  speaker  when 
you  plug  in  your  phones. 

The  square- wave  side  tone  is  injected  after 
the  volume  control,  so  its  level  is  not  affected 
by  the  setting  of  the  volume  control  The 
sidetone  level  is  set  by  a  PC-board-mounted 


trim  pot.  Sidetone  pitch  is  not  adjustable. 

The  Transmitter 

Unlike  the  receiver,  the  transmitter  is  quite 
straightforward.  An  NE602  is  used  as  a  trans- 
mftter  mixer  to  supply  the  proper  signal  to  the 
transmitter  chain.  The  transmitter  offsets  the 
receive  frequency  by  800  Hz.  A  filter  removes 
the  unwanted  frequencies  from  the  mixer, 
leaving  only  14  f^Hz  energy  to  reach  the 
buffer  and  then  the  driver,  a  husky  2N3866. 
The  final  RF  power  amplifier  is  a  MRF476, 
This  buriy  and  rugged  device  will  generate  up 
to  12  watts  of  RR  In  the  A&A  Engineering  rig, 
I  got  a  tad  over  5  watts  output,  I  could  have 
squeezed  more  out  of  the  amplifier  if  I  did 
some  fine-tuning  to  the  output  coils  in  the  fil- 
ter network,  but  5  watts  is  more  than  enough 
for  worldwide  communication.  A  five-pde  low- 
pass  filter  keeps  harmonics  from  reaching  the 
antenna.  Using  a  13.8  volt  power  supply,  the 
transmitter  required  770  mA.  That's  an  input 
of  about  10,5  watts,  so  we  are  looking  at 
about  60  percent  transmitter  efficiency,  it 
might  even  be  better  if  you  could  eliminate 
the  current  from  the  relay  and  the  sidetone 
amplifier  combirtation. 

Transmit/receive  control  is  provided  by  a 
relay.  You  can  set  the  delay  time  for  the  relay 


Photo  A  The  ASA  Engineering  20m  QRP  lot 


^ 


KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 
Saturday  lO-Spm/Sunday  11-4  pm 
Monday-Friday  9  to  6:00  PM 
Come  to  Barry's  for  the  best  buys  in  town 


V 


For  the  best  buys  in  town  call: 
21 2-925  7000 

Los  Preclos  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

IC-R71A,  H72A,  HlOO,  R7000A,  RTIOOA,  R9000A, 
rC-725, 728,  729, 735,  737,  76S,  7B1.  IC229H, 
tC3230A,  ]C901A,  GPS  Receiver:  GP^22 


Wherever  I  go,  I  take  my  radio. 

Specialist  in  RADIOS; 

Business  marirte  aviation, 

ham  radios  and  scanners. 


r 


CONTACT  US  FOR  THE  LATEST  tN 

BUSINESS  AN£> HAM  HAOIOS. 

SHORTWAVE  REC£[VEH5& 

SCANNERS,  MOTOROLA,  YAESUh 

ICOM.  KEMWOOD.  ALINCO, 

STAnPARD.  MAXON.  RELM.  BEMDIX 


ii-  :    J«&-: 


££ 


KENWOOD 


YAESU  Ham  and  Business  Radios 

FT-767GX,  FT-890,  FT-747GX,  FT-990,  FRG-8800, 
FRG-IOOB  FT-736R,  FT<1000D,  FT^416y8l6,  FT-530, 
FT-5Z(H),  FT-2400,  FT-470.  R-530-  FT-411E 


V-^l\^^'fA 


o  _ 

ICOM 


r  r^ 


ANTENNAS 

A-S.  AES,  Cushcraft.  Hy-6ain, 

Hustler,  KLM,  METZ,  Urtan, 
MODUBLOX,  TONNA,  Butternut 


YAESU 

FT-23R/26/76 

FT41lE-ei  1-911 

FTH-200B/700e 


"TS-5ttS**,  TS450S/AT,  R-5O00,  TS-SSOS,       i 
TM  241/A/W1A,  TR-7S1A,  KenwOijd  Service 
Repair,  TS140S,  TS690S,  RZ-1,  TS-790A, 
TS950SO,  TH-78A,  TH2a;4eA,  TM'941  A, 
TM-741A,  TM-732A,  TM-641  A,  TM-742A. 


MARINE  RADIOS 
ICOM  M7,  Mit,  M56,  MZOOTY,  MBOO 

AVIATION  PORTABLE  ICOM  A-21 
MOTOROLA    MARINE     KJNGKX99 


gCAHNEHS 

AOR: 

900,1000, 

1500,  SSOtl, 

2800,  30C0A 

ICOM: 

R  l^ftlOO, 

m^K  R72A, 

RTOOO. 
RTIdO, 
R»0OO 


BtKJwig  ANT.  Products 

FLUKE  77 ,  «a,  as,  B7  Kuftimeters 


ICOM 

IC2/3/4SAT 
IC02AT/2SRA 
IC2/4G  AT/24  AT 
IC-A21/U16 


Linear  Amplifier 
Atneritron,  Ecorn^  Kenwooti.  Yaesu 


Landmobfls  HT's 

SCOM:  LH6,  N16,  V100.  U40O 

MA3(0N,  MOTOROLA, 

YAESLI;  FTH  2008/7008 

UNIDEhj,  REGEMCV.KING. 

MARINE  ICOM:  M?,  M5$,  M700 

AVIATION  ICOM:  A21  A2Q0  H.T„  TAD 


Telephone  Autopatch 

Patches  telephone  cafis  from  your 
radio  to  phone  line.  Great  for  malt- 
ing and  receiving  phone  calls 
where  there  are  no  phone  lines. 
Simple  to  use.  Write  or  fax  for 
inquires. 

Simplex,  semi-duplex,  full  duplex, 
CES  &  CSI  Models  stocked;  SD!- 
50,  PP'^\  CS7Q0/B0O/9O0  etc.  Our 
service  Lab  will  wire  in  systems  for 
you  if  requested. 


Save  money  on  batteries. 
Ask  for  Special  Prices. 


Shortwave  Receivers 

•SONY»GRUNDIG 
•  SANGEAN  •  ICOM 

Call  212-925-7000 

Satellite  telephone  in  suitcase 

for  worldwide  use,  WRITE. 


ICW2A 

FC-H16AJ16 

'^^^^^^ 

W2IAT 
P2ATMAT 

IC2IA 

MOTOROLA  RAHUS 
COMh»CACIAl.RADK>S 

TH-7BA 


FT-S30 


AfOrOROLA 


Computer  Interfaces 
Stocked:  MFJ'1270B, 
MFJ-t274,  MFJ-1224.  AEA 
PK-8S,  MFJ- 12781,  PK-&0O.  PK'232 
MBX  W/FAX,  DRSI  PRODUCTS 
DSP  2232 


Antenna  Tunera: 

MFJ,  AEA  AT-300, 

ICOM.  KENWOOD, 

YAESU. 


COMMERCML 

A  HAH 

REPEATERS 

STOCKED. 

WRITE  FOR 

QUOTES 


Kanlrorihcs 

KAM  PLUS.  KPC  arsw. 
kpc2j]do,  super  fax  k, 

KPC  IV.  Ddia  EngiTie.  D^. 
10.  *to, 


MFJ^989C 
8L8H,  AT300,  etc. 


Covercfaft/CoaKsea!  Slocked 


SHORTWAVE  RECEIVERS 
STOCKED 


ALINCO  DJ580T,  120T,  162T, 
460T,  180T,  F1TH,  DR570T,  etc. 


Telephone  scramblers 

for  cellular  snd  regular 

phanes.  £299.°°  each 


CAR  stereo  wrth 

Shortwave 

Phillips  DC-777  @  5499.95 

in  slock 


Wide  selection  or  SW  &  Amateur 
PublicationB 


BIRD  Wattmeters  & 
Elements  In  Stock 


AmEKNAS: 

ANU,  Antenna 
SjjKJailst  Barker  & 

Williamsofl, 
C*rr»fi(,Cus*icrarft, 

Hv-Giin.  Kuxtier, 
LarsMi,  Etc. 


(144,  220,  440 
MHz),  Isoloop. 


EIMAC 
3-600Z 
572B,  6JS6C 
12BY7A& 
6146B 

BIRD 
attmeters  & 
Elements 

In  Stock 


MOTOROLA  AUTHOfllZEO  DEALER 

KACHINA  COMMUNICATIONS  DEALER 

AUTHORiZED       amplifiers 
DEALER  ^V?*^'^^^^ 

SONY.  ,,^/X 

Shortwave  Radios  Stocked      ^i^stems 

DIGITAL  FREQUENCY  CUUNTEftS 

OPTOELECTRONICS  model  1300  H/A,  0'13QOMHz 

2300, 231  OH.  0-2200 MHz.  2600H,  UTC-3000, 2610 


Radios  for 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


COMET  ANTENNAS 
STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Ldng-r^nge  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES. 

BALUNS-  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE/RFC  Amplifiers 

ASTRON  POWER  SUPPLIES 

Befden  Wire  &  Cable,  fnfl  Wire 

OPTO  KEYERS  STOCKED 


STANDARD 

Hy-Gain  Towers 
will  be  Shipped 
direct  to  you 
FREE  of 
shipping  (^st. 

JRC  Short-wave  radios 

JST135,  NRD^5350 

Ameritron  Amplifiers 


F^T 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP,  540  BROADWAY,  NEW  YORK,  NY  10012  (rve  blocks  north  of  canal  si,  beti^viensprimg  s  prince  si) 


New  York  City's 


LARGEST  STOCKING  MAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 
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AquI  Se  i-labla  Espanol'' 

BARRY  INTERNATIONAL 

FAX  212-925-7001   Phone  212-925-7000 

For  Orders  Call  1-800-990-2929 

Monday-Friday  9  AM  to  6:00  P.M. 
Saturday  10-  5prri  /Sunday  1 1-  2pm 

IRT/LEX-^'Sprihg  St,  Station",  Subways:  BMT- 
■^Prince  Sr.  Station".  IND-"F  '  Train-Bwy  Station" 
Bus:  Broadway  ^  to  Spring  St.  Path-9th  St./6th  Ave. 
Station. 


COMMERCIAl.  flADlOS 
STOCKED:  \£.0\A,  Motoro 
la,  MAXON.  Standard, 
Yaesu.  We  serve  munk;i- 
palitres,  businesses,  Civil 
Defense,  elc.  Portables, 
mobiles,  bases,  re- 
peatars,. 


ALL 

SALES 
FINAL 


We  stock:  AEA,  Alinco,  Ameco,  Ameritron,  Antenna  Specialist^  ARRL, 
Asiatic,  As  iron.  B&K,  Belden.  Benciier.  Bird,  Butternut,  CES,  Cushcraft, 
Daiwa,  Eimac,  Henry,  HeiL  Hystler.  Hy-Gain.  Icom.  KLJW.  Kantronics. 
Kenwood,  Larsen,  Maxon.  MFJ,  Mirage.  Motorola,  Nye,  Palomar.  RF 
Products,  Shu  re,  Standard,  TUBES,  Uniden,  Yaesu,  Vibrofiex,  Duplexers, 
Repeaters,  Scanners.  Radio  Publications 

WE  NOW  STOCK  COMMERCIAL  COMMUNJCATlOfiS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  »l«ck«(l  A  ••rvlc«d  «n  fir«mlMS* 

Amateur  Radio  Courses  Given  On  Our  Premisos,  Call 

Export  Orders  Shipped  I mtned lately. 


Technical  help  offered  upon  purchase 


FAX:  212-925-7001 


CmCLE  4t  ON  READER  SERVICE  CAIID 


by  adjusting  a  PC-board-mounted 
control.  You  have  anywhere  from 
atiout  a  second  of  delay  to  almost 
nothing.  The  key  jack  is  on  tfie  front 
panel.  Ifs  a  mini  MB'  jack. 

Putting  the  A&A  Engineering 
Kit  Together 

The  kit  comes  with  a  dozen  or  so 
sheets  of  Instruclions,  The  original 
articie  by  Gary  is  ir>cluded.  The  in- 
structions describe  the  circuit  and 
how  10  start  construction.  A  block 
diagram  and  a  full-sized  photo  of 
the  completed  rig  is  very  helpful. 
There's  information  on  how  to  sol- 
der and  how  to  tell  which  part  is 
which.  However,  I  would  have  liked 
to  see  some  troubleshooting  tips 
with  the  instructions. 

The  rig  consists  of  two  PC 
boardSt  one  for  the  receiver  and  the 
other  for  the  transmitter.  Each  PC 
board  has  its  own  parts  bagged 
separately.  The  parts  placement 
overlay  Is  silk-screened  on  both  PC 
boards.  The  boards  are  single-sided 
G-4  FibergJas,  The  boards  are  sol- 
der-reflowed,  too. 

Yoy  assemble  one  board,  then 
move  on  to  the  other.  After  both 
boards  are  assembled,  you  mount 
them  In  the  case  using  the  supplied 
hardware.  Interconnections  be- 
tween the  two  circuit  boards  and  the 
real  world  are  done  with  test  points. 
These  test  points  (loops  of  metal  with  a  plas- 
tic holder)  solder  in  along  the  edge  of  the  ctr- 
cuit  boards.  You  connect  the  two  boards  by 
soWehng  directly  to  the  test  points.  This  way, 
you  don't  have  to  remove  a  board  to  solder 
the  wires.  Chassis  wiring  fs  not  too  complex. 
Drawings  show  you  what  goes  where.  In  fact, 
I  used  the  drawings  and  did  not  read  though 
the  remaining  construction  details.  A&A 
Engineering  supplies  all  the  necessary  wires 
and  miniature  coax  with  the  kit.  An  SO-239 
antenna  connector  is  used  for  ihe  antenna 
connection. 

There  are  three  coils  you  must  wind  for  the 
rig.  The  instructions  make  this  atwDut  as  clear 
as  humanly  possible,  and  the  drawings  are 
there  to  back  up  the  text  so  you  should  not 
have  any  trouble  with  the  coils.  I  did  find  that 
the  burn-away  insulation  on  the  wire  did  not 
burn  away  like  it  was  supposed  to,  i  cleaned 
Ihe  enamel  from  the  wires  before  1  installed 
the  coils  to  the  PC  board. 

Because  the  main  tuning  control  is  a  pot, 
irs  a  lot  easier  to  mount  than  a  variable  ca- 
pacitor. In  a  way,  this  adds  to  the  mechanical 
stability  of  the  rig, 

All  the  parts  mount  in  a  ready-lo-use 
cabinet.  It's  nice-looking,  with  sitk-screened 
labels.  You  get  all  the  necessary  mechanical 
parts  to  mount  the  boards  in  the  cabinet. 
Why,  even  the  knobs  are  included] 

Tuneup  and  Adjustments 

After  you  have  completed  the  assembly 
and  after  re-checking  your  work,  you  must 


Photo  S.  M  of  the  electronics  fits  neatly  onto  a  pair  of  PC  boards 


align  the  receiver  and  transmitter  This  isn't 
hard  to  do,  but  you'fl  need  some  test  gear. 
Tuneup  is  easiest  if  you  have  an  oscilloscope; 
if  not,  you  can  use  a  general  coverage  receiv- 
er. A  frequency  counter  is  very  handy  to 
have.  It's  real  difficuit.  but  not  totally  impossi- 
ble, to  set  the  VFO  frequency  without  one.  A 
source  of  low^levei  RF  is  also  required.  Of 
course,  a  dummy  load  and  source  of  power 
are  also  required.  A  wattmeter  will  come  In 
very  handy  for  the  transmitter's  tuneup. 

There  are  several  slug-tuned  coils  you 
must  adjust.  I  woutd  have  liked  to  see  A£iA 
Engineering  supply  the  necessary  tuning  tool, 
Ifs  way  too  tempting  to  use  something  other 
than  the  proper  tool. 

If  you  don't  have  the  proper  test  gear,  all  Is 
nol  lost  A&A  Engineering  will  align  the  rig  for 
you  for  only  S20  plus  S5  shipping,  tfs  not  a 
bad  offer  and  I'm  glad  to  see  ifs  available. 

Tuneup  went  smoothly  until  I  reached  the 
transmitter.  There  was  no  output  from  the  rig, 
even  though  1  measured  atmost  1  amp  of  cur- 
rent at  keydown„  I  traced  Ihe  problem  down  to 
late-night  kit  btiilding  in  conjunction  with  stale 
Oreo  cookies  and  flat  Diet  Coke.  I  had  a  solder 
bridge  on  the  output  filter  of  the  rig.  All  my  RF 
was  going  directly  to  ground!  The  solder  bridge 
was  a  big  hunker,  too.  You  could  see  It  from 
across  the  room.  I  'removed  the  sofder  bridge 
and  the  transmitter  snapped  up  to  full  power. 
It's  interesting  to  note  that  the  final  did  not 
suffer  any  damage  from  the  shorted  output. 

If  you  can't  get  the  rig  to  work,  A&A  Engi- 
neering does  have  a  repair  service;  repair 


and  alignment  is  S55  for  the  rig. 

On-The-Air  Results 

By  now,  you  want  to  know  how  It 
works?  Well,  it  works  very  well  in- 
deedl  The  receiver  is  plenty  sensi- 
tive, arKl  can  stand  up  wtth  the  best 
of  them.  The  dynamic  range  is  bet- 
ter than  most  of  the  mono  banders 
jVe  used  in  the  past,  but  it's  not  as 
good  as  some  commercial  rigs. 
A§J\  Engineering  says  the  dynamic 
range  is  70  dB. 

The  AGO  works  very  smoothly 
and  there  is  little  pumping  of  the 
gain.  A  really  strong  signal  close  to 
the  desired  signal  will  grab  the 
AGO.  This  IS  to  be  expected  and  is 
not  really  a  flaw  with  the  rig.  As  1 
mentioned  earlier,  the  rig  sounds 
good.  It's  nice  to  just  keep  it  on  in 
the  background  to  listen  In  on  the 
bands. 

With  its  5-plus  watts  of  RR  con- 
tacts were  easy  to  make  on  20  me- 
ters.  The  semi  break*in  keying 
works  very  well  with  not  too  much 
noise  from  the  relay  The  sidetone, 
while  only  a  square  wave,  is  not 
half  bad. 

Rough  Edges 

As  noted  in  the  original  article, 

temperature  stability  of  the  VFO  is 

not  one  of  the  best  features  of  this 

rig.  In  your  shack*  you1l  have  no 

problems:  out  in  the  woods,  it's  going  to  move 

on  you. 

You  have  no  tdea  at  all  where  you're  at  on 
the  band.  The  tuning  is  not  very  linear.  Tuning 
is  way  too  fast  with  the  main  tuning  control. 
You  can  move  50  kHz  with  a  flip  of  your  wrist 
The  fine-tyne  control  will  be  used  most  of  the 
time. 

Without  a  RIT  control,  you  could  find  your- 
self hopping  across  the  band  when  you  work 
someone.  I  can  just  image  the  amount  of 
ground  you  would  cover  if  you  work  a  guy 
with  an  HW-S  on  the  other  end. 

Kudos 

Of  all  the  monobanders  IVe  built  and  re- 
viewed, this  one  went  together  easier  than 
most.  Its  superhet  receiver  provides  single 
signal  reception,  with  a  smooth-working  AGC, 
Tlie  transmitter  has  enough  bile  to  make  20 
meters  interesting^  even  jf  you*re  not  a 
diehard  QRPer,  And.  the  completed  rig  looks 
and  sounds  great  Operation  is  simple.  The 
only  controls  are  the  off/on  volume  and  sta- 
tion selector. 

The  case  design  will  make  troubleshooting 
easy  if  required  down  the  road.  You  can  re- 
move a  board  without  too  much  hassle.  The 
A&A  Engineering  attgnment  and  repair  poli- 
cies seem  very  reasonable. 

If  you  want  to  try  QRP  and  assemble  a  kit 
at  the  same  time,  you'll  be  happy  with  the 
results  of  the  A&A  Engineering  rig.  Gary 
succeeded  tn  designing  a  rig  the  average 
ham  can  duplicate  and  have  fun  with. 
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HAM 


National  Talk  Radio  Show  Witti  Ljen  Winlder,  KB7LPW 


America's  Only 

Ham  Radio 
Show  On  The 


Bands! 


Sundays 

6:00  pm  EST 


~\ 


Weekly  C(>ttost,  John  Mooie,  NJ7E  -  Weekly  DX  Update  With  Lee  Finkel,  KY7M 

nine  in  each  week  for  nalnnai  ham  radio  news,  FCC  news,  weeldy  guests  liom 
the  amateur  radio  community,  tiam  trivia  contests,  prizes,  listener  call-in  and  more! 

Sponsored  in  part  by  Radio  Oty,  Inc.  and  73  Ama^ur  Radio  Today. 


Ham 

1  Radio  &  More  Affilliates 

AZ: 

KFNW    1510    PHOENIX 

N:       WJWO  1580    SO.  BEND 

MS:    WVM       570    BILOXMII 

CO: 

KBCO   1190    DENVER/ 

WPDJ   1300    HUNTINGTON 

NO:     WEEB     990    FAYETTEVILLE 

BOULDER 

MA:    WKPE  1170    ORLEANS 

WCRY  1460    RALEIGH 

CT: 

WATR  1320    HARTFORD 

WSSH  1510    BOSTON  (GREAT 

WNCT  1070    GREENVILLE 

IL: 

WKTA   1330    CHCAGO 

AREA  COVERAGE) 

NE:     KIGS     1550    LINCOLN 

WBQZ  1570    ALTON 

MO:    WBGZ  1570    ST,  LOUIS 

OK:     KJMC   1400    MCALESTER 

Ham  Radio  &  More  is  also  available  on  Satellite! 
Spacenet  3,  Transponder  9,  6.8  Audio  for  Home  Dish  (Analog). 

Find  out  wliat  radio  station  airs  "Ham  Radio  &  IVIore"  in  your  local  area 
by  caliingtheoriginatingstation,  KFNN,  at602-241-1 51 0. 

For sponsorsiiip  information  contact  Ron  Cohen  at602-241  -04S2. 
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Number  7  on  your  Feedback  card 


by  Peter  J.  Bertini  KIZJH 


The  MFJ-9420 

20  Meter  QRP  Rig 

MFJ's  new  QRP  SSB  station  for  20  meters. 


MFJ  Enterprises,  Inc. 

P.O.  Box  494 

Mississippi  State  MS  39762 

Telephone:  (601 )  323-5869 

Orders:  {800)  647-1800 

Fax:  (601)323-6561 

Price  Ctass;  S220 


What  good  is  a  20  meter  SSB  QRP 
transceiver?  I  kept  mulling  this  over  in 
my  mind  as  I  unwrapped  the  newly-arrived 
MFJ-9420.  After  all,  all  my  previous  experi- 
ence on  20  meters  was  based  on  my  activi- 
ties as  a  serious  DXer;  l  rarely  ventured  onto 
this  band  unless  the  trusty  2  kW  linear  was 
online  and  ready  for  battle. 

Plays  Right  Out  of  the  Box 

Within  several  minutes  the  radio  was  up 
and  running-^the  MFJ^g420  is  ready  to  plug 
in  and  piay  right  out  of  the  box.  Just  connect 
an  antenna,  a  13. 8- volt  power  source  {\  used 
the  optional  wall -plug  power  pack)  and  the 
optional  hand  mike,  and  the  radio  Is  ready  to 
use,  Tuning  the  usually  crowded  band  yielded 
some  surprises:  The  MFJ  receiver  is  a  real 
performer  Under  the  tiny  hood  a  well-de- 
signed six-pole  crystal  filter  gave  good  single- 
signal  performance  that  rivaled  some  of  the 
fuil-sized  muJtiband  HP  rigs  I  have  owned. 
The  rig  covers  the  American  phone  band 
from  14.150  to  14,350  kHz,  MFJ  uses  a  cus- 
tom-made 4  to  1  vernier  drive  capacitor, 
along  with  an  analog  dial  scale  calibrated  in 
10  kHz  steps.  Besides  the  tuning,  only  three 
other  controls  are  provided — a  volume  con- 
trol, power  switch,  and  tune  switch. 

Internal  Speaker,  AGO  and  S*Meter 

An  internai  speaker  is  mounted  under  the 
cabinet  cover  No  skimping  here,  the  speaker 
is  3.5"  for  good  fidelity  and  volume,  and  faces 
upward  where  it  will  do  the  most  good.  The 
designers  used  a  bridge-type  audio  IC  for 
some  real  AF  power. 

Another  surprise  for  a  radio  in  this  price 
class  was  the  inclusion  of  an  S-meter  that  is 
fairly  accurate — ^a  50  jiV  signal  from  my  sig- 
nal generator  produced  the  desired  S9  meter 
reading.  Another  nice  touch  was  including 
backlighting  for  the  meter.  The  AGC,  which  is 
derived  from  the  audio,  was  also  smooth  act- 
ing, without  "thumps,"  overload,  or  other 
glitches  being  noted.  I  parked  the  MFJ-9420 
on  several  net  frequencies  for  hours  at  a  time, 
and  no  drifting  was  noted.  I  also  found  that  I 
was  able  to  quickly  find  and  tune  to  the  DX 
stations  spotted  on  the  local  PacketCluster 
node, 
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Working  DX 

Working  the  DX  stations  spotted  on  the  DX 
Cluster  was  another  story.  Basically,  this  is  a 
QRP  radio,  and  even  with  12  watts  output, 
some  discretion  is  needed  in  a  pileup.  I  tried 
the  usual  ploy  of  yelling  my  call,  followed  with 
a  plaintive,  "QRP  . . .  QRP  . .  .  ."  but,  alas,  this 
usually  resulted  In  several  competing  state- 
side stations  responding  with  catcalls  of  dis- 
belief. Abandoning  the  DX  Cluster  with  its 
self-gene  rated  pileups  yielded  much  better 
results.  By  finding  a  clear  frequency  and  call- 
ing CQ,  or  better  yet,  careful  tuning  and  find- 
ing the  DX  first.  I  quickly  filled  two  or  three  log 
pages  with  European,  South  American,  and 
Caribbean  stations.  Almost  all  of  the  reports 
were  S9  or  better;  and  were  given  before  I 
disclosed  my  transmitter  power. 

The  Transmitter  Has  Punch 

Used  with  the  optional  AC  wall  adaptor 
power  supply,  the  transmitter  will  deliver 
about  9  watts  output. 

Going  to  a  13.B  VDC  source,  such  as 
batteries,  will  produce  12  or  more  watts 
of  power.  The  "tune""  button  locks  the  trans- 
mitter on.  and  gives  about  5  watts  of  carrier 
for  adjusting  an  external  antenna  tuner,  when 
used.  The  Moloroia  finat  transistor  used 
in  the  MFJ-9420  is  rated  for  40  watts,  so  it 
Is  unlikely  that  any  sort  of  mismatch  will 
damage  it. 

MFJ  proudly  advertises  their  new  "constant 
carrier"  RF  speech  processing  system  in  the 
9420.  This  is  simply  a  transmitter  ALC  circuit 


with  a  very  fast  decay  time  that  permits  the 
transmitter  to  follow  voice  peaks  and  valleys 
so  that  the  average  transmitter  power  is  al- 
ways maintained  at  a  fairly  high  and  constant 
level.  The  transmitter  ALC  action  is  monitored 
on  the  S-meter  during  transmit.  This  probably 
yields  results  similar  to  what  a  good  AF 
speech  processor  would  do:  in  the  order  of  a 

3  or  4  dB  improvement  in  my  readability  to 
another  station*  tn  any  event,  while  a  true  RF 
clipper  would  give  more  talk  power,  it  would 
also  double  the  cost  of  producing  a  radio  in 
this  price  class.  And  besides,  an  honest  3  or 

4  dB  improvement  is  nothing  to  sneeze  at, 
OX  stations  commented  favorably  on  the  au- 
dio punch  of  my  signal,  and  a  few  noted  that 
their  S-meters  barely  wavered  while  I  was 
transmitting. 

Technically  Speaking 

What's  inside?  In  my  opinion,  the  design- 
ers really  did  their  homework  on  this  Ameri- 
can-made set.  Many  of  the  stages  do  double 
duty  between  receive  and  transmit,  most  no- 
tably the  AGC/ ALC  and  IF  stages.  The  radio 
is  a  single  conversion  design,  with  a  1 0  IVIHz 
IF  and  the  VFO  running  in  the  4  MHz  range. 
The  front  end  is  a  NE602  serving  as  the  RF 
mixer  and  VFO.  CAD-designed  bandpass  fil- 
ters are  used  in  the  receiver  front  end  and 
transmitter  driver  stages.  NE602  mixers  are 
used  for  the  product  detector  and  transmitter 
mixer  stages  as  welL  The  IF  stage  is  a  single 
MC1350  IC.  followed  by  the  six-pole  ladder 
filter.  Most  of  the  circuitry  is  IC;  in  a  quick 


peek  inside  I  counteri  seven  eight-pin  iCs  and 
a  smali  handful  of  discrete  active  compo- 
nents. A  miniature  antenna  relay  is  used— no 
antenna  switching  diodes  to  bum  out  here. 

What  I  Didn't  Like 

It  was  hard  to  find  any  fault  with  the  radio 
since,  even  though  my  set  was  from  the  first 
production  run,  no  problems  have  been 
found.  One  thing  I  noticed  was  that  the  large 
amount  of  IF  and  RF  gain  during  transmit,  all 
foifowing  the  IF  ladder  filter,  did  produce  a 
transmitter  white  noise  floor  that  could  be 
a  problem  when  used  in  close  conjunction 
with  other  20  meter  stations,  such  as  during 
Field  Day.  But.  please  note  that  the  transmit- 
ter does  meet  current  FCC  specs  for  spectral 
purity. 

1  also  missed  having  a  RIT  control,  my 
voice  Is  slightly  bassy,  and  stations  have  a 
tendency  to  off-tune  my  signal  so  I  sound 
better  to  them.  Including  an  earphone  or  ex- 
ternal speaker  jack  on  the  rear  apron  would 
be  an  useful  addition. 


What  [  Did  Like 

Almost  everything!  The  case  is  solid  and 
well-made.  The  tuning  is  smooth,  thanks  to 
the  vernier  drive  and  hefty  1 .25"  tuning  knob; 
and  the  dial  is  accurate  and  the  VFO  is  sta- 
bfe.  The  speaker  size  and  pfacement  is  ideal 
for  good  volume  and  audio  clarity.  I  was  Im- 
pressed with  the  IF  ladder  filter  performance, 
and  with  the  AGC  action  and  the  inclusion  of 
a  backlighted  analog  meter.  These  are  nice 
touches  for  a  radio  in  this  price  class  and  for 
its  intended  QRP  audience. 

Twelve  watts  and  the  RF  processing  sys- 
tem used  by  MFJ  wid  produce  contacts.  You 
don*t  have  to  be  an  experienced  QRP  milli- 
watt masochlst  to  enjoy  QRPl  Yoy  can  see 
fine  results  without  the  usual  frustration  en- 
countered by  some  beginning  QRP  enthusi- 
asts* And  the  radio  (It  measures  2-1/2"  x  6- 
1/2"  X  6,0")  battery  supply,  mike  and  a  simple 
wire  dipofe  can  eastty  be  toted  in  a  small  gym 
bag  to  exotic  DX  locations  or  on  your  next 
business  or  camping  trip.  To  sum  it  up,  MFJ's 
9420  is  a  winnerl 


Order  your  subscription  to 
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Call  today  at  1-800-274-7373. 


BUY  AMERICAN,  BETTER  PRICE  AND  QUALITY 


The  SG2D0O  HP  transceiver  Is  lype  accepted  for  comrnercial  and  mBrlne  servite 
made  wiil^  traditional  U.S.  commercial  radio  quaiiCy  (^nd  oCcourae  Jt  can  b€  cjssd 
on  !he  ham  bands  aEso).  WhFle  the  Japanese  radios  have  2  finaf  transistors  Ihal 
strain  to  put  out  100  watts  on  the  low  bands  and  onty  75-85  watls  on  ten  meterSi 
the  SG2000  ha^  4  large  iransisiors  aiat  loaf  along  at  150  watts  on  all  thE 
SANDS  INCLUDfNG  10  MET^RSf  Some  of  the  SG2000  teatufes  are:  t)  A 
control  head  remotafiie  (no  spectaJ  kit  necessajy)  up  to  150'  away  from  the  rig, 
perfect  for  automobiles  and  boats.  Up  to  B  heads  cart  be  ylllized  and  used  as 
intercotns  aJso.  2)  The  largest  display  of  any  HF  (ranscelver.  3)  644  pre- 
programmed memories  and  100  user  programmable  memofles,  4)  operable  from 
-50F  (-45C)  to  1B5F  (+050-  You  wani  qttaUty  righi?  Here  4s  v^fbat  EVERY 
SG^aOO  mu$l  endure  before  lhey*re  sh^pped  frnm  ihe  factory:  i)  They're  factory 
aligned,  2)  EVERY  SG2O00  is  Keyed  down  at  fuN  power  fCW  150  Watts)  into  an 
open  antenna  for  about  10  seconds,  then  connected  to  a  shorted  antenna  and 
keyed  down  for  an  addilidnal  10  seconds.  3}  EVERY  SG2O0O  i$  pul  Fn  the 
"BUFIf^-IN''  rack  and  keyed  down  lof  S4  hours  nfon-slop  at  full  pciwer  GW.  Don't  try  tJiat  with  (he  fofeign  radios.  4)  EVERY  $020(30  Is 
then  re-checked  for  alignment  and  put  in  the  TORturE  RACK"  whem  ttiey  are  keyed  on  and  olf  every  10  seconds  fof  24  hours,  5) 
The  SG200D  is  then  re-evaluated  and  all  controf  functions  are  verFfied  to  ensure  that  the  microprocessor  Is  up  to  spec.  THEN  AMD 
OMLY  THEN  ]S  THE  SG2000  ALLOWED  TO  LEAVE  THE  FACTOJ=tV. 

The  bottom  line  is  price,  you  know  how  expensive  commerciat  rigs  are  nonnally.  we  are  selEIng  the  SG2000  BELOW  DEALER  COST 
at  only  Si  .585.00  each!!  Thafs  a  5400.00  savings!  We  guarantee  the  be^t  price. 


The  SG£30  SMART-TUNER  is  the  besi  HF  aulOtuner  at  any  prtce^  and  to 
promote  a  pnoduct  that  is  made  In  the  US  An  we're  offering  it  at  the  guaranteed 
best  price  of  only  S449.00I!  WHY  THE  SG230?  BECAUSE:  When  you  tune  m 
anlenna  at  It's  base  you  are  resonaling  the  antenna,  instead  of  Just  matching  the 
coax  to  the  radio  as  with  other  tuners  ^uch  as  the  AT50.  etc.  The  result  YOUR 
SIGNAL  GETS  OUT  MUCH  BETTER.  The  Kenwood  AT50.  AT450  and  olher 
similar  tuners  can  onfy  match  3:1  mismatches  (YES  only  3;1)  so  forget  matching 
anyltiirtg  but  a  fairly  decent  anienna.  The  SG23D  can  match  from  O.S  Ohm  to  10 
kilohm  antennas  (up  to  a  200:1  mismatch),  so  it  can  easily  match  random,  wires, 
dipotes,  rain-gutters,  shoppinrg  carts^  etc.  The  result  MORE  POWER. 


To  onder,  se^d  check  or  mcfoey  otxJer  with  S3.S0  for  shipping,  along  wiltt  your  shipping  address  f&orry  rw  U.S,  Post 
Office'  Boxes,  UPS  will  not  deliver)  and  Tclephons  number  Ed: 


Best 


Joe  Brancato 

THE  HAM  CONTACT 

PO  Box  3624,  Oept  73 
Long  Beach,  CA  90803 


CA  Reskf?nt&  j^idd  B  V4%  Sales  Tan.  Alaska.  Hawaii,  and  Cdn^idisn  Besidenlft  please  seod  U.S.  Money  Ordier 
+  S17,I0  for  shipping. 

Serving  The  LORD    f^  you  wish  more  information  please  send  a  3ASE  to  the  above  address.  For  COD  orders,  cal 
£mc&  tm?         {31 0)433-5880 ^  outside  of  CA  Orders  Oniy  caH  {850>933-HA!WI4  and  leave  a  message 


iJ]01^(£i^^t]£gM^ 


FAST  SERVICE  *  DISCOUNT  PRICES 


SOLAR  R/W4EL 


^ilib^dfL 


Triese  6"  X  6"  gle&s  enclosed  photo- 

voltafc  panels  produce  9  Vdc  at  60 

ma.  Ideal  for  charging  batteries  aind 
powering  small  devices.  Put  two  or 
more  together  for  more  cijrrent  and 
voltage.  Includes        ^  ^  ^r- 
hoQk-up  InBtructions.  %|D  m\  ^O 

CAT  #  SPL-960       ^  each 


5  WAY  MULTIPOINT 


,^  High  quafity,  flexible,  doth 

'^^^^.  covered  red  and  blacJt  test  leads 


D'^^ 


iqi 


with  telecom  industry  standard 
5  way  rriLiitPpojni  lest  clips  on  one  end 
and  spade  lugs  on  the  other  end.  5  ways  to  con- 
nect clips:  1)  U-shaped  nose  for  qc  terminals; 
2]  Notched  jaw  for  gripping  screwSi.  wires  or  termi- 
nals; 3}  Serrated  teeth  for  threaded  or  wire  wrap 
terminais;  4)  Cfusterot  small  needles  for  piefcirtg 
smalt  gauge  lA^ires;  5)  Large  piercing  needle  for 
piercing  Jarger  wires.  4  feel  long.  At  one  end  of  the 
cord  is  a  ISOO  ohm  resistor  .  ^^  CQ 

per  set 


that  can  be  switched  in  and 

out  of  ci  rcu  it.       C  AT  #  T  L-200 


$3 


u1  3/4 


^-iMiiiiiiiiiltart 


B  Ohm,  1  watt  speaker. 
Very  heavy  magnet  for  its  size. 
Speaker  o.d.  1.8": 
Magnet  o,d.  1.35", 


25 

each 


CAT#SK-175 


10  for  $11.00 


JUMBO 


t^^^..^.^^...^^i^^..^A^.-^^^  :«  ... 


•'•-^•'■•■^* 


Liton  #  LTL  327C  ■  SMM 

Ideal  for  eye-catching  indicators  and  displays.      t\ 

A  recent  quantity  purchase  of  these  BIG,  8mm     ■" 

diameter,  red  diffused  LEDs  enables  us  to  provide 

some  very  special  prictng. 

The  leads  on  these  devices 

have  been  trimmed  to  0.326" 

leaving  pienty  of  room  tor 

soldering.  Normally  these 

parts  would  sell  for 

more  than  twice  our  price. 


5  for  $1 


00 


CAT  #  LED -23 


100  lor  $15.00 
1000  for  $120.00 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  io  Visa,  Mastercard  or  Discover 


TERMS:  Mmimum  ■ordor  $10.00.   Shipping  and  handllrig  tor  the 
4B  contmeniaf  U.S.A.  54.00  p^r  order.  Alf  others  inctudmg  AK, 
HI,  PR  or  Canada  must  pay  full  shipping    All  orders  delivered 
In  CALIFORNIA  musl  mdurfe  lioca?  state  salas  tax.  QuantFttes 
Li'TiiJeri    NO  COD.   Pfices  subfecT  to  change  wmhouT  nottca. 


C ALL,  >W  BITE  or 
FAX  lor  a  FR^^ 

64  Page 
CATALOG 

Outside  the  U.S.A. 
send  S2.^  postage. 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

VanNuys,CA91408 

FAX  (818)781-2653 


CIRCLE  384  ON  READER  SERVICE  CARD 


CIRCLE  194  ON  READER  SERVICE  CARD 
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Nymber  8  on  your  Feedback  card 


by  Mike  Bryce  WB8VGE 


The  TechSonic 
Milliwatter 

Ifs  easy  to  build  your  own  QRP  transmitter! 


TechSonic 

1642  Butler  Pike,  Suite  127-F 

Conshohoken  PA  19428 

Telephone:  (610)  834-1 97B 

Price  Class:  Single  Band  Kit— $29.95; 

Built— $39-95;  Metal  Case— $9,95; 

Band  Packs  (incl.  Xtals)— $9.95; 

Miliiwatter  Deluxe  (kit,  case,  and  3  band 

conversion  packs) — $54.95, 


There's  an  upswing  today  \x\  the  number  of 
soldering  irons  burning  at  night  Perhaps 
It's  the  QRP  bug  biting  both  newcomers  and 
old-timers  alike.  For  those  wishing  to  get  their 
feet  wet  in  low  power  ham  radio,  I  may  have 
the  perfect  solution,  it's  called  the  Milliwatter, 
and  ifs  from  the  people  at  TechSonic. 

The  Milliwatter 

The  Milliwatter  is  a  basic  QRP  transmitter 
that  is  so  easy  to  assemble,  anyone  could  do 
it.  The  Milliwatter  provides  several  watts  of 
RF  on  many  of  the  popular  ham  bands.  Of 
course,  you  can  put  the  Milliwatter  on  only 
one  band  at  a  time,  I  assembled  the  Milliwat- 
ter for  use  on  the  40  meter  band  (a  great 
place  to  work  other  QRP  operators,  too). 

You  can  put  the  Mitliwatter  on  just  about 
any  of  the  ham  bands  by  installing  a  different 
band  pack.  However,  you  must  first  remove 
all  the  components  from  the  band  you  want  to 
remove  and  then  install  the  new  parts.  The 
manual  advises  you  to  keep  the  parts  you  re- 
move so  you  can  install  them  in  again  if  you 
want  to  change  bands,  l*m  not  sure  I  like  this 


Idea.  It  would  seem  to  me  that,  unless  you 
are  careful  to  avoid  excessive  heat,  the  cop- 
per on  the  PC  board  might  begin  to  itft  up  and 
cause  you  trouble  after  a  number  of  band 
changes,  (if}  all  fairness,  the  factory  says  this 
has  not  been  a  probtom  so  far. — Ed]  Each 
band  kit  comes  with  all  the  necessary  compo* 
nents  and  a  crystal.  All  the  coils  come  pre- 
wound,  too. 

OSK  On  Board 

The  Milliwatter  has  provision  for  electronic 
antenna  switching  QSK.  The  diode  switching 
Is  very  fast,  and  of  course  quiet.  There  is  a 
toss  of  signal  going  to  the  receiver  when  us- 
ing the  QSK  circuit.  Using  my  old  Drake  R4B, 
I  noticed  the  attenuation  by  jumping  the  QSK 
circuit  in  and  out  of  the  antenna  line.  The  Mil- 
liwatter does  not  provide  a  sidetone,  either. 
Since  the  QSK  system  does  not  mute  the  re- 
ceiver, you  can  listen  to  your  own  keying. 
There  is  no  spot  function  either,  so  you  must 
key  down  at  full  RF  output  to  find  your  signal 
on  the  band.  Use  a  dummy  load  and  not  the 
antenna  for  spotting. 


■■^ 


'"" " '  ■■ 


• 
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The  Kit 

The  MilJiwatter  comes  with  all  the  parts 
necessary  to  get  on  the  band  of  your  choice 
with  as  little  pain  as  possible.  It  comes  with  a 
small  PC  boards  ail  board  mounted  parts,  and 
a  crystal  for  the  band  in  use.  Since  1  chose 
the  40  meter  band,  the  crystal  came  on  the 
QRP  calling  frequency  of  7.040  MHz.  A  nice 
touch! 

Assembly 

Assembly  is  straightfonAfard,  The  instruc- 
tions are  clear  for  the  most  part,  with  an  error 
popping  up  here  and  there.  These  were  sim- 
ple enough  to  see  through,  and  should  cause 
no  trouble  with  the  ktt 

There  is  no  wiring  to  be  done  with  the  Milli- 
watter. Every  connector  is  mounted  to  the  PC 
board.  This  Includes  the  antenna,  power  and 
receiver  jacks.  RCA-type  jacks  are  used  for 
the  RF  connections  and  l<ey  while  a  coaxiat 
jack  is  used  for  power. 

Each  step  is  spelled  out  in  simple  terms 
and  each  stage  is  explained-  The  manual 
contains  an  oversized  parts  overlay,  but  no 
PC  board  pattern.  A  schematic  Is  also  includ- 
ed. Techsonic  has  recently  revised  their  as- 
sembly manual  in  response  to  customer  feed- 
back. 

The  PC  board,  about  the  size  of  a  playing 
card,  is  fairly  open,  with  trace  spacing  wide 
enough  to  prevent  solder  bridges— a  big  plus 
to  the  new  builder.  Stuffing  the  board  is  quite 
simple.  However,  some  of  the  resistors  are 
mounted  on  end,  and  this  may  confuse  some 
people. 

The  Milliwatter  does  come  with  quite  a  few 
surplus  parts.  And  while  there  is  nothing 
wrong  with  that,  sometimes  parts  don't  exact- 
ly fit  the  PC  board.  The  capacitors  were  es- 
pecially hard  to  fit.  in  fact,  the  0.1  caps  went 
from  the  kit  into  the  junk  box  and  i  used  my 
own  supply  of  0.1  caps  to  finish  the  board. 
[Factory  note:  Currently  shipped  caps  drop 
perfectly  into  the  hoies.}  One  capacitor  had 
no  markings  at  all.  During  assembly,  a  100  pF 
capacitor  was  called  for,  I  could  not  locate 
this  part  in  the  kit,  so  1  suspected  it  was  miss- 
ing. After  the  rest  of  the  parts  were  installed 
on  the  board,  I  had  one  leftover  capacitor — 
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ONV  SAFETY  BELT  CO. 
P.O.  Box  404  •  Ramsey.  NJ  07446 

800-345-5634 

Phone  &  FAX  201-327  2462 


ONV  Safety  Belt  With  Seat  H amass 

$89.95 

OSHA 

WeShfp 

Worldwide 

Order  Desk  Open 

7  DaysWeek 

ONV  Tool  Pouch  $15,95 
Add  S4.00  For  HandUng  VfSA  M/C  CHECK 


ONV  Belt  W/0  Seat  Harness 
S74.95 


ClltCiE  102  ON  READER  SERVICE  CARD 


BUSINESS  FOR  SALE 

OWNER  RETIRING 

Ttis  mM  manufactudng  business  esLablished  rn 
1956  has  shown  a  profit  every  year.  Can  be 
operated  with  ju$t  2  employees  or  partners.  Sales 
bfl  1993  SI  59,000.  Can  easify  be  doubled. 

Compete  manufacturing  facilfties  from  design  to 
finished  product.  Adapts  quickly  to  any  nsw 
product  Replacement  cost  of  equipment  over 
S250.000.  Sale  price  of  business  5150,000 
includes  everythif^g  except  2  story  frame  buitding 
Hfttich  is  available  separately  for  onJy  $1 40.000, 

OPPORTUNmr  OF  A  UFETIME.  DOKT  MISS  OUT, 

Business  continues  to  operate  Strong  growing 
market  for  product  line.  Call  of  FAX  the  owner  any 
Tuesday p  Wednesday  or  Thursday  at;  7l8-46a- 
2720, 


QUANTUM' 

CONFIDENCE 


Thousands 
of  hams  have 
experienced 
QUANTUM 
CONFIDENCE'^ 
by  using  the 
Quantum  Ham 
Battery.  Get  the 
confidence  of 
dependable 
power.-- 


EXPERIENCE  IT! 


vi    m     1    aww 


0 


ready  when 

you  need  it  for 

emergencies, 

events,  field  day 

boating^  cellular 

phones  and  more, 

MADE  \n 
THE  USA 

Dealer 
InqutrJes  Lnviled 


Compare  Quantum's  unique  features  to  your 

present  battery  packs. 


•  12  VOLT,  2.1  AH  CAPACITY  —  Up  lo  6  times  the  capacity  of  standard  battery  packs 
and  nrtaximum  output  from  your  HT 

•  STATUS  LIGHTS  —  To  monitor  battery  capacity* 

•  SEALED  LEAD  CELLS  —  Maintain  charge  for  months  and  can  be  recharged  to 
100%  capacity  without  the  memory  effect  of  nicads. 

•  ADAPTERS  —  To  fit  most  HT^,  cellular  phones  &  other  types  of  electronic  equipment 

•  DUAL  OUTPUTS  —  To  power  two  units  stn^uftaneousfy 

•  FACTORY  REPLACEABLE  BATTERY  CELLS  AND  COMPONENTS. 

Call  1-800'989-0505  for  information  or  your  nearest  dealer  (9-5  EST) 
or  Fax  516-222-0569  •  QUANTUM  INSTRUMENTS  INC, 
1075  Stewart  Avenue.  Garden  City.  NY  11530  •  516  222-0611 


J 
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►  1/4\  stub  protectors  ring  with  lightning  energy? 

►  which  material  shields  lightning's  H  field? 

►  dc  continuity  RF  protectors  don't  work? 

►  why  single  point  grounding  works  best? 

►  about  latent  equipment  damage? 

FREE '\o\n  25,000+  readers  and 
I  e  a  rn  f  ro  m  The  Leader  in 
1      Lightning  &  Grounding  Soiutions 


(702)  782-2511  ■  FAX:  (702)  782-4476  ■  2225  Park  Place 


[  1 


CORPORATION 

P.O.  Box  9000  ■  Minden.NV  89423-3000 
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TIRED  OF  PLAYING  GAMES? 

Finally,  a  practical  use 
for  yoiff  sand  caid! 


Fassband 
monitomg 


Signal 


surfBCe 

pk)t& 

&cofor 


spodfDgram 

frequency 

changes 

over  time 


Spectra 

Plus 


Muitiph  opB^  windows 

Spectra  Vlskm  &  Spedia  Phis. 

Reai-iime  audio  spectmnt  dnalyzers.  Fufl  c(mtroi 
mer  FFT  Size,  $am^mg  rate,  scatm,  gam,  and 
mmra^,  Reqmms  3B$  or  better,  Windom  3.  f 
md  Bny  Whdams  comf^tfbie  SorlBbH  soundcmd. 

^-A  stroke  of  briHiancs...a  groundbreakinQ  and 
¥aluabie  program. "-Monitoring  Times 

**''Knock-your-$ocks-off  quattty!"'  Harold  Pric&. 
QEX  Magazme.  Dec.  93 

Spectra 
Vision 

Modes 

i       Real  lime      m 

Re<3ordef    ^W 
Post  process 

All  display  brmais  tncluttMl  wHh  Mm 


Ako  aviHabh:  'RF  V2siw'  Aik  us  Mbout  rtf 


800-401-3472  fex/voic@  206-697-3472 

Visa,  MasterCard,  Check  or  Money  Order 

Pioneer  Hill  Software 

24460  Mason  Rd.,  Paulst^o,  WA  98370 
S&H  included,  foreign  delivery  add  $10.00 
Demo  disk  $4.00  (credit  toward  purchase) 

in  Au^mUm.  ME  Tachm^ogies 

POBoxSO.  l>fm  Cmstng  WSIV  2429.  *§f  65-50-2200 
tn  Sw&den.  PfCS  Cerpotwikm 

POfifii  37,  W  If  m  ^4G  3!^2m 

CmCLC  311  Ort  HEADER  SERVICE  CARD 
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the  onmarked  critter.  I  decided  I  had  three 
choices.  I  could  dig  up  a  100  pF  cap  in  my 
jynk  box,  Naw,  that  would  take  a  week.  Or.  to- 
cate  my  capacitor  checker.  Nope,  that  would 
take  a  month.  Or.  solder  in  the  mystery  ca- 
pacttor.  That's  what  I  did  and  everything 
worked  out  just  fine.  [Factory  note:  The  100 
pF  caps  havB  been  remarked  at  TechSonic  to 
Bi/oid  confusion.} 

Don't  get  me  wrong,  there's  nothing  wnong 
with  surplus  parts.  Hey,  if  they're  good 
enough  to  go  In  an  M1A1  tank,  they'll  work 
just  fine  in  my  QRP  transmitter.  The  biggest 
problem  with  surplus  parts  rs  getting  them  to 
fit  the  PC  board.  For  instance,  a  0.1  cap  on 
0.5'  lead  spacing  will  be  a  rough  fit  on  a  PC 
board  with  holes  laid  out  for  0.2"  spacing. 


Frequency 
Control 

The  Milliwatter  us- 
es a  VXO  to  move 
the  crystal's  frequen- 
cy around.  In  my  kit,  1 
could  move  from 
7.049  to  7.053  MHz 
wilh  the  VXO  capaci-  . 
tor  It's  interesting  to 

note,  the  VXO  capacitor  Is  a  small  trimmer 
mounted  on  the  PC  board.  It's  not  a  panel - 
mounted  control  In  fact,  if  you  are  going  to 
mount  the  Milliwatter  in  its  optional  case^ 
you  Ye  instructed  to  solder  the  VXO  trimmer 
capacitor  on  the  foil  side  of  the  PC  tx>ard.  I'll 
talk  about  this  again. 

The  Milliwatter  is  keyed  in  U^e  osctllator  cir- 
cuit Keying  is  just  about  right:  not  too  hard 
and  not  loo  soft.  The  Milliwatter  does  not 
sound  like  your  typical  QRP  transmitter  De- 
pending on  the  supply  voltage,  the  RF  output 
from  the  Milliwatter  will  be  from  milliwatts  to 
several  watts.  With  3  watts  of  RF,  [  was  able 
to  work  all  over  the  East  Coast,  with  some 
W6s  thrown  in  for  good  measure,  despite  the 
bad  conditions  on  40  meters. 


'The  Milliwatter  is 

easy  to  build  and 

provides  a  lot  of  fun 

for  first-time 

kit  builders/' 


Whaf  s  Cool 

The  Milliwatter  is  easy  to  build  and  pro* 
vldes  a  lot  of  fun  for  first-lime  ktt  builders.  The 
crystal  VXO  gives  enough  frequency  swing  to 
prove  useful  Mounting  all  the  inputs  and  out- 
puts directly  to  the  PC  board  eliminates  mis- 
takes durtng  assembly.  Including  a  crystal 
with  the  kit  is  greal  It's  a  well-thought-out  cir- 
cuit that  works  quite  well  The  KJSS  standard 
Is  working  here.  Perhaps  the  best  part  about 
the  Milliwatter  is  fts  cost,  weH  within  the  reach 
of  every  ham,  regardless  of  their  budget. 

Not  Cool 

The  optionat  case  for  the  Milliwatter  is 

nothing  spectaJ.  It's  imported  and,  while  it  is 

painted  and  silk-screened  end  punched  (and 

^^^^^^^^^^^     I  do  mean  punched),  I 

could  do  better. 

Putting  the  VXO 
capacitor  on  the  foil 
side  of  the  PC  board 
and  then  mounting 
the  board  into  the 
case  means  you  have 
to  turn  the  rig  over  to 
^^^^^^^^^^^     adjust  your  transmit- 

ter's  frequency.  Then 
you  must  hit  the  trimmer  through  the  hole 
with  a  tweaker  of  the  correct  size.  These 
small  trimmer  capacitors  were  never  meant  to 
be  tweaked  and  tweaked  all  the  time.  I  sus- 
pect you  could  easily  wear  out  the  trimmer 
capacitor  in  a  short  time.  There  should  be  a 
spot  button  to  let  you  find  your  transmit  signal 
without  going  on  Ihe  air  (or  dummy  load). 

All  In  AU 

The  Milliwatter  is  a  dandy  way  to  gel  your 
feet  wet  in  the  exciting  field  of  QRP.  It's 
simple  and  easy  to  build.  For  the  money  it's 
a  hard  act  to  follow.  It  would  be  a  great 
cfub  project.  Why  who  knows,  maybe  the 
Milliwatter  will  make  you  dig  out  your  solder 
ing  iron! 


Factory  Aulhorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Calf  Us  for 
Great  Prices  &  GreBt  Service 


TOLL  FREE  ORDEft  LIMIE   1-300-344-3144 


Subscribe  to 
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Nickel  Cadmium.  Alkaint,  Uttiium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E-H.YOST  &  CO 


7344TETIVARD, 
SAUK  CITY,  Wl  63583 

(608)  643-3194 
FAX  608  643-4439 
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RAF  J  Dual  Eancf  Mobile  Antenna 

For  an  incredible  $14S5^  you  get  a  dual  band  2  Meter/440  MHz  mobile  antenna 
with  strong  magnet  mount,  stainless  steel  radiator^  15  feet  of  coax  and  BNC 
adapter  for  your  handheld  ~  It's  the  fastest  selling  mobile  antenna  in  ham  radio! 


MFJ- 1 724B  For  an  incredibly 

$  4  ^95  low  $14.95,  you  get  an 
A  "W        MFJ  dual  band  2  Meter 
/440  MHz  mobile  antenna! 

It's  the  fastest  selling  mobile 
antenna  in  ham  radio! 

You  get  excellent  gain  for  solid, 
noise-free  QSOs.  On  440  MHz,  it's 


a  high  gain  V2  wave  over  V4  wave 
radiator.  On  2  Meters,  it's  rJuU  size 
V4  wave  radiator. 

Its  tough  stainless  steel  radiator 
is  only  19  inches  tall  --  won't  knock 
off  when  parking  in  your  garage. 

An  extra  powerful  magnet  holds 
it  steady  —  even  at  highway  speeds. 


You  get  15  feet  of  coax  with  a 
standard  PL-259  coax  connector  for 
your  mobile  rig. 

Yon  get  a  BNC  adapter  so  you 
can  also  use  it  with  your  handheld! 

Your  MFJ-1724B  is  protected  by 
MFJ's  famous  one  year  No  Matter 
What™  unconditional  guarantee. 


DuofBoftcIl  44/440  MHz 
Graifiid  Plane 

MFJ- 1754 

$24** 

Dual  band 
ground  plane 
antenna  for  2 
Meters  and  440 
MHz  gives  yon 
extra  long  range 
on  440  MHz  with 
over  quarter  wave  radiator.  On  2 
Meters  you  get  solid  quarter  wave 
performance.  Mounts  on  1  to  1  '/i  inch 
mast  with  single  U-bolt.  Easy-io-tune, 

1  /4  Wcive  Ground  Plane 

MFM74{)  : 

$j2*s 

The  MFJ- 1740 
brings  up  2  Meter 
repeaters  as  well 
as  any  ¥4  wave 
ground  plane  made! 

You  get  easy  tuning,  Jow  loss 
ztr^rmc  antenna  insulator  and  strong 
lightweight  aluminum  construction 


5/8  Wave  2  Meter  Mobile  Antenna 


MFJ-1728/B 

$24« 


For  maximum  range  while  mobile,  use 
MFJ's  Maximum  Gain''*  5/8  Wave  2  Meter 
Mobile  Antenna-  You'll  ge!  the  maximum 


possible  gain  of  any  single  element  mobile  antenna! 

Competitive  5/8  wave  mobile  antennas  can't  work  any 
better  —  no  matter  how  much  more  they  cost. 

You  get  low  SWR  so  your  rig  can  safely  deliver 
maximum  power  into  your  antenna.  It's  rated  at  300  watts 
PEP  so  you  can  use  any  mobile  rig  pf us  a  mobile  amplifier. 

You  gpt  a  heavynduty  magnet  mount  that  holds  your  antenna  tight  at 
high  gain  halfwave  highway  speeds  and  a  black  magnet  base  that'll  look  good  for  years. 


5/8  Wave  Ground  Plane 

MFJ- 1750 

For  a  low,  low 
$19.95,  you  get  a  ^f^/i 
pejfonnance  2  Meter 
5/8  wave  ground  If 

plane  home  station 

antenna  —  you'll  get  the  maximum  gain 
of  any  single  element  antenna. 

More  expensive  5/8  wave  ground 
planes  can't  work  any  better  --  no  matter 


You  gel  a  stainless  steel  radiator  that'll  endure  years  of  harsh  mobile    how  much  they  cost. 


use  and  12  feet  of  coax  cable. 

You  gel  MFJ's  one  year  M?  Matter  What™  unconditional  guarantee. 

Order  MFJ- 1728  with  standard  PL-259  coax  connector  or 
MFJ-1728B  that  also  includes  a  BNC  adapter  for  yowr  handheld. 

Siaeked  5/8  Wave  for  2  Meters 

gives  twice  the  omm-directional  gain  of  a  single  ^/Swave 
MFJ- 1 764        MFJ's  stacked  5/B  wave  radiators  give  you 
s^j«95    f^^f^^  ^^^  twice  the  omni-directional  gain  of 
34        a  si  ngle  5/8  wave  rad  iator  \ 
Wide  10  MHz  2:1  SWR  bandwidth , . .  excellent  ferrite 
choke  balun  feedline  decoupling  . . .  shunt  choke  for  bleeding 
off  unwanted  static , . .  strong  lightweiglit  aluminum. 


You  get . . ,  shunt  fed  matching  that 
bleeds  off  unwanted  static  and  gives 
you  low  SWR  . . .  strong  lightweight 
aluminum  construction  . . .  low  loss 
ceramic  antenna  insulator , , .  MFJ's 
RapidTune™  radiator  , . .  MFJ's  one  year 
No  Matter  Whaf  guarantee.  It  mounts 
on  I  to  I  '/2  inch  masl  with  single  U-bolt 
and  is  Made  in  USA. 

M*^J-1752,  $19.95,  for  220  MHz  . 

HT  Range  Extenders 

Telescoping  antennas  far  kandhelds 

A.  Lx}n^  Ranged  2  Meter  Halfwave, 
MFJ-1714,  $16.95.  For  really  long  range 
this  MFJ  endfed  halfwave  is  hard  to  beat 
It  outperforms  a  ^h  wave  on  a  handheld 


or  tower  leg.  1  'h  lbs.,  two  47  inch  radiators,  23  inch  boom.  Made  m  USA-    1^^^^^  the  Ve  wave  needs  a  ground  plane. 


Also  works  as  excellent  6  Meter  full  halfwave  centerfed  antenna. 
MFJ- 1766,  $89.95,  gives  you/owr  times  the  gain  of  single  5/8  wave. 
Includes  2  MFJ- 1764,  phasing  cables.  Doubles  gain  on  6  Meters. 
MFJ-1765,  $29,95,  phasing  cables  for  2  MFJ-I764s,  other  2M  ant. 


Fully  assembled  ~  simply  attach  radiators  —  no  tuning 
sFn^^'u-bort^mountTni  foH  f  ^"Jj^i^^'^^"/?^^  vertically  tor  FM/Packet  or  horizontally 

inch  mast.  Cutting  chart  included  for      ^^^  ^^^  ^"^t^^^^  ^^'^  ^i"^^^  ^ "^^^1^  ™  ^  ^^  ^  ^'  '"^^  ^^^^ 
220/440  MHz.  Made  in  USA. 

MFJ  Pocket  Roll-Up^ 

I  Meier  halfwave  J -pole  antenna 

MFJ- 1730 

Roll  up  this 
Halfwave  2M 
r^pole  antenna 
jnd  stick  it  in 

j^oitr  pocket!  It's  ^ ^ 

he  perfect  gain  antenna  for  travelmg. 

Get  home  station  performance  on 
be  go.  Jus!  hang  your  MFJ  Pocket 
Roil-Up^  in  die  clear  and  plug  the  BNC 
:onnector  into  your  handheld. 

It's  omni- directional  and  has 
;ignificant  gain  over  a  V4  wave.  It  does 
lot  need  a  cumbersome  ground  plane 
10  it's  convenient  for  indoors  and  works 
'real  with  handhelds.  Made  in  USA 

Dual  Bandflexible  Ducks 

J44/440  MHzflexihle  ducks  for  HTs 

A.  HigJf  Gain  FlexiDnck'-' 
VfFJ-1717,  $19.95.  Enjoy 
lependable  QSOs  when  other 
libber  ducks  give  you  noise. 
4igh  gain  ^h  wave  on  44Q  MHz, 
'ull  size  V4  wave  on  2M.  Won't 
ah  you  ~  bends,  twists,  flexes 
^ithyou.  1 5  V4  inches. 

B.  FiexiDtHk\MFJ-i7U,  A.     B. 
iUSS.  Similar  to  MFJ- 17 17.  Full  'k 
Afave  on  440  MHz,  efficient  loaded  % 
A^ave  on  2  Meters.  8V4  inches. 

Sh&r§Y  Duck''  for  HTs 

Add  this  .^/lorf,  4'/4     MFJ-171S 
nch  Shorty Duck^  to  your  *  1 2*® 
>M  handheld  for  a  Q-5 
lignall  Impedance  matched  for  maximmn 
^ain.  High-Q  helical  wound  radiator. 


ij*-^ 


^JALAJUAJUL^ 


MFJ  dual  band  144/440  MHx  Yaai 

5  elements  on  440  MHz  ***4  elements  on  2  Meters . ,  .$49.95 

G«t  two  Yagis  for  the  price  of  mfJ-  1768 
one . . .  enjoy  two  Yagis  in  the  '43*t 
space  of  one  widi  single  coax  feed!    jujgi^  f 

MFJ*s  exclusive  dual  band     ^^*^^' 
balanced  feed  with  FerriteChoke^ 
decoupling  prevents  pattern  skewing  and 
gives  you  low  SWR. 

The  MFJ- 1 768  is  based  on  the  National  Bureau  of  Standards  design 
that's  oplimized  for  maximum  forward  gain  with  high  front-to-baek  ratio 
and  a  clean  symmetrical  pattern. 

Mou  n ts  vertical  1  y  for  FM/Packet  or  horizon  tal  ly  for  S SB  with 
single  included  U-bolt  on  1  to  1  ^h  inch  mast  or  tower  leg. 

High  strength  6061-T6  aluminum  5  foot.  1  Ve  inch  diameter  boom.  2 
pounds.  Elements  are  electrically  isolated  from  boom.  Made  in  USA. 


I 

it 


mm 


Potfable  3  element  Yagi  forJUM 

'sSiMS^       You  can  set  up  or  take  down  MFJ's 

39     portable  3  elements  2  Meter  Vagi  in 
seconds!  Elements  simply  screw  into  the  boom. 

YoQ  can  take  it  with  you  wherever  you  go  and 
have  the  "oomph"  and  directivity  of  a  beam. 

It*s  easy  to  store  and  sturdy  enough  to  use  as 
your  home  station  antenna, 

Mounts  vertically  for  FM/packet  or  horizontally  for  SSB.  Center 
or  end  mounts  wtth  single  U-boll.  Great  for  packet/PacketC luster'". 

It*s  compact  2%  foot  boom  gives  you  a  calculated  gain  within  1 
dB  of  a  four  element  Yagi  with  a  boom  neariy  twice  as  long. 

Extra  thick  elements  maintain  high  gain  and  directivity  over  entire 
2  Meter  band.  MFJ's  FerriteChoke^  decouples  feedline. 

Elements  and  boom  are  made  from  strong  lightweight  aluminum 
and  protected  by  MFJ's  Permanent  Molecular  Bonding  Technology*. 

Weighs  jtist  2  pounds.  Boom  is  30'/2  inches.  Made  iu  USA. 


Hie  MFJ  halfwave  doesn't.  It's  shorter, 
lighter,  has  more  gain  and  places 
less  stress  on  your  antenna 
connector  than  a  ^k  wave  antenna. 
When  collapsed,  it  performs  like 
a  mbber  duck,  40"  extended, 
I OV2"  collapsed 

B,  Dual  Bander^'  fbr  2 
Meters  and  440  MHz, 
MFJ-1712,  $14.95.  Got  a  new 
dual  band  handheld  or  separate 
uniLs?  One  antenna  fits  all.  Ifs  a  V4  wave 
for  2  Meters  and  a  %  wave  with  gain  for 
440  MHz.  7V4"  collapsed,  19"  extended 

C\  Pocket  Unear'"^'  ^k  Wave,  2 
Meters,  MFJ-1710,  $9.95.  Carry  this 
pen  size  antenna  in  your  pocket  like  a 
ballpoint  pen.  When  you're  using  your 
rubber  duck,  on  the  fringe  and  noisy, 
put  on  the  Pocket  Linear''*,  extend  it  to 
24 V2"  and  carry  on  your  QSO.  Has 
pocket  clip.  5V4"  collapsed. 

144/440  MHz  Duplexer 

Lets  you  use        MFJ-916 
dual  band  1 44/440     S^  9*s 
MHx  antenna  with 
separate  transceivers  or  sep- 
arate 144/440  MHz  antennas 
with  dual  band  transceiver. 

Nearest  Dealer/Orders:  800-6474800 

Technical  Help:  800-647-TECH  (8324) 

•  1  year  Lf/rcondf /Zona/ guarantee  *  30  day  money  back 

guarantee  (less  s/h)  on  orders  from  M  FJ  •  Free  catalog 

MFJ  ENTERPRISES,  INC 
Box  494,  Miss.  State,  MS  39762 
(601)  323-5869;  a^:30  CST.  Mon-Fri 
FAX:  (601)  323-6551 ;  Add  s/h 

MFJ . . .  making  quality  affordable 

Prices  and  specj  Eicjiiions  subJBGi  lo  changt  ©  I  f>94  MFJ  Enifipriscs.  Int. 
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Numt>er  9  on  your  Feedback  c^rd 


Handy  Randy 

The  tiny  tag-along  almost  random  wire  tuner  for  QRR 


by  Donald  L  Shipman  W3RDF 


In  llic  October  198S  issue  of  ihe  ARC! 
QRP  Quarierly,  I  described  a  toroid- load- 
ed kilc-SLipporicd  antenna  and  the  fun  of  op- 
cmiing  a  small  30  meter  station  Irom  the 
beach.  Since  then  Tve  successfully  used  this 
toroid-maichmg  technique  in  hundreds  of 
setups  with  varying  lengths  of  wire,  with 
and  wiihoui  the  kite.  Most  recently  I  used 
the  technique  while  operating  from  several 
small  islands  in  the  Baluc  as  0H2.  and  from 
ihe  Arctic  as  0H9-  Wiih  a  loroid- loaded 
wire,  woven  through  tree  hmnchcs  not  very 
high  off  the  gioLind.  I  enjoyed  hundreds  of 
contacts  and  many  fine  rag-chews  wiih  hams 
all  arouml  Europe  and  Western  Asia.  These 
experiences  led  me  to  develop  a  little  jewel 
which  now  accompanies  my  QRP  rigs  every 
lime  they  leave  home.  Although,  ii's  not  tru- 
ly a  random  wire  toner,  since  you  can'l  vary 
Ihc  inductance,  I*ve  decided  lo  call  it 
**Handy  Randy;* 

Handy  Rundy  is  for  the  QRP  operator 
who  likes  to  operate  from  remote  places  but 
doesn't  want  to  carry  a  lot  of  extra  weight. 
Il's  for  Ihe  operator  who  wants  to  spend 
more  linic  opcraiing  than  trying  to  properly 
stltiatc  a  well-designed  antenna,  tt  is  not  for 
the  QRO  operator.  I  would  never  use  this 
tuner  in  a  QRO  environment — there's  too 
much  stray  RF  to  bum  my  fingertips  and 
make  my  keyer  go  haywire.  Jn  facL  whencv* 
er  possible  \  ground  my  transceiver  to  pro- 
vide a  more  stable  tuning  environment.  Nev- 
er underestimate  the  importance  of  a  good 
ground. 

Handy  Randy  is  quite  simple  and  inex- 


pensive 10  build.  It's  lightweight  and  lakes 
up  little  space,  yet  performs  like  a  real 
champ.  As  you  can  sec  {Photo  A),  Handy 
Randv  is  housed  in  a  35mm  film  container. 
CI,  a  ceramic  compression  trimmer  with  a 
quarter-inch  shaft*  is  attached  with  a  screw 
10  the  container  lid.  and  LI  is  attached  to 
CI,  A  shon  length  of  coax  feeds  through  the 
back  wall  of  the  film  container  and  the  tuned 
output  attaches  to  a  random  length  of  wire 
with  an  alligaror  clip,  I've  found  it  helpful  to 
fnsen  some  additional  capacitance  in  series 
with  some  random  wire  lengths  while  oper- 
ating in  the  40  meter  band.  I  carry^  a  100  pF 
mica  with  a  miniclip  on  one  end  (Photo  B) 
for  insertion  between  the  tuned  output  and 
ihe  random  wire,  if  needed. 

Construction 

The  value  of  CI  tsn*t  critical  as  long  as 
you  can  obtain  enough  capacitance  and  can 
reduce  it  lo  a  few  picofarads.  1  have  an  RLC 
bridge  and  the  one  I  used  ranged  from  10  pF 
to  slightly  over  400  pF.  LI  is  wound  on  a 
ferrite  toroid  (Figure  1),  I  used  an  FT82-61 
from  Amidon  Associates  (12033  Otsego  Sl. 
North  Hollywood  CA  91607)  and  wound  a 
total  of  14  turns  of  stranded  number  20 
hookup  wire  (Radio  Shack  #278-1219).  The 
coil  is  lapped  six  turns  from  one  end.  The 
center  conductor  of  a  convenient  leneth  (18 
to  30  inches)  of  50  ohm  coax  (RG'58U,  etc.) 
was  soldered  to  the  coil  tap  and  the  braid  to 
the  six-turn  end  of  the  coil.  The  ends  of  ihc 
coil  were  then  soldered  to  the  tabs  on  CI, 
and.  at  ihe  same  time*  a  short  piece  of 


hookup  wire  was  soldered  where  the  eight- 
turn  end  of  the  coil  meets  CI.  The  coax  and 
ihe  wire  were  fed  through  small  holes  in  the 
bottom  of  the  film  container  pulling  ihe  con- 
tainer and  the  lid  together.  A  PL-259  was  at- 
tached to  Ihe  coax  and  an  alligator  clip  to  the 
wire.  Finally,  a  small  knob  was  placed  on  the 
shaft  of  CL 

Testing 

The  whole  project  took  only  a  few  min- 
utes* Locating  ihe  right  trimmer  with  a 
mounting  bracket  and  shaft  took  the  most 
time-  I  had  accumulated  several  from  ham- 
fcst  rica  markets.  The  first  test  was  conduct- 
ed with  a  1 50- foot  wire  and  5  waits  on  30 
meters.  With  a  few  twists  of  the  trimnier  a  I 
to  1  SWR  appeared.  Hand  capacitance 
around  the  film  container  had  some  effect 
but  a  Hat  SWR  was  easily  found. 

Next  I  connected  Handy  Randy  to  a  20 
meter  QRP  rig,  A  slight  adjustment  to  CI 
netted  a  nearly  Hat  SWR,  It  was  difficult  to 
get  the  SWR  below  2  lo  I  when  applying  a 
40  meter  signal,  but  after  insening  a  100  pF 
mica  in  scries  with  the  amenna  the  SWR 
dropped  to  about  1.2  to  L  1  again  tuned  up 
on  each  band  and  made  several  contacts. 

If  you  have  diftlculiy,  try  a  wire  that  is  1.2 
X  the  wavelength  of  the  operating  frequency. 
Example:  Here  is  a  sure  thing  for  the  low 
end  of  40  meters.  Use  7025  as  the  target  fre- 
quency. Using  the  halfwave  dipole  formula: 


468 
7>025 


=  66.619^  X  2=  133-238*  (fuflmve)  x  1.2=  159,8" 


Photo  A.  The  whole  viorks  to  Htmdy  Randy  fit  neatly  in  a  common 
film  amtiiiner, 
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Photo  B.  You  nuty  nxmi  to  itdd  a  little  capacitance  fi^ir  hesi  rcsniis,  so 
keep  one  on  liand  uith  an  alligator  or  mini-clip.  (See  text) 


100  pF 


81 


To  SWR 
Bridge 


L1 


FT-82-62 
Toroid  Core 


(optional) 


8  Turns 


Codx 


7 


ll  CI 


6T 


To  Center 
Conductor 
of  Coax 


To  Ct  anc 
Anterina 


6  Turns 


To  01  and 
Coax   Shiefd 


FT- a  2 -62 
Toroid  Core 


LI 


figure  L  Construciion  of  Handy  Rmtd\\ 


A  160*  wire  wifl  load  like  gangbusters.  If 
space  is  a  problem*  use  less  than  a  full  wave- 
length. Use  .667  X  wavclengih.  For  7.025. 
iheVull  wavelength  is  I33.238\  133.238  x 
.667  =  88.9'.  You  11  be  surprised  at  how  well 
this  will  work — josi  remember  lo  ground 
your  rig, 

I  seldom  know  what  I'll  hove  lo  deal  wiih 
when  it  comes  to  strindnc  an  antenna  so  I 
usually  cam'  an  assortment  of  wire  lengths 
which  can  be  clipped  logetlier  to  give  me 
several  length  options.  Each  length  is  made 


frorn  #20  insulaied,  stranded,  hookup  wire 
and  each  has  a  small  fishing  swivel  attached 
to  Ijoth  ends.  Also*  ai  one  end  of  each  wire 
Fve  soldered  a  ihr^-inch  jumper  wire,  icr- 
minated  with  a  small  alligator  clip.  The 
lengths  can  be  coupled  together  by  connect- 
ing the  swivels  and  by  attaching  the  allieaior 
clip  jumper  to  ensure  continuity,  A  large 
rubber  band  serves  as  a  handy  insulator  if  I 
need  to  use  one  of  the  wire  lengths  as  a  con- 
venient support  line  to  reach  a  tree  limb. 
I  always  run  my  QRP  suit  ions  from 


baiiertes  when  they*re  away  fiDm  home.  A 
12  volt>  7  Ah  Gel  Cell  lasts  several  days 
without  lechareins.  and  although  it  weighs 
a  lot  it's  easy  lo  cany  and  doesn't  take  much 
space.  Once  the  power  is  connected  and 
the  antenna  ts  tuned  I"m  set  for  hours  of 
operating  fun.  However,  Vm  always  aware 
of  the  t^ct  that,  if  1  change  anything,  EIke 
adding  a  ground  or  connecting  a  battery 
charger.  Til  have  to  retune  Handy  Randy. 
After  ail.  the  whole  giob  is  part  of  the  an- 
tenna system. 


fe/i'f  Your  Radio  Worth  The  Investment? 

Protect  It  With 

THE  PACK-IT 

FROM  TRANSEL  TECHNOLOGtES 


Protect  your  HT't,  Cellular 
Phonet,  Pagert,  ind  any  other  d^vicsft  you 
carry  that  may  be  subject  lo  damage. 

The  PACK-IT  it  made  of  1/4"  neoprene 
material  which  Is  tafety  belt  eewn  to  the 
nylon  protective  backing.  The  PACK-IT 
doesn't  frey  like  many  other  materials  and 
is  safe  lo  wash  whenever  needed 

The  fitrap  and  2"  beltloop  is  made  from 
commercial  grade  webbing  and  Is  secured 
in  the  front  with  a  Vekro  hook  and  loop 
assembly. 

The  PACK-IT  doesn't  wear  the  radio  like 
leather  and  protects  the  radio  from  the 
small  fallf  which  occurs  in  everyday 
usage.  The  neoprene  material  Is  a  cushion 
material  which  not  only  covers  the  radio 
but  alto  protecti  it.  Various  elies 
available  so  call  for  the  si^e  to  fit  your 
need 

Made  In  The  USA> 

$15,95^S300S&H 

T  (800)  829-8321 

Dealers  Wetcorr^e 


Sold  the  Linear? 

lluLs  Jigtu.  Never  bc£E|.  floppier,  CLihef,  El  nil  aui'i^:^ 
*b<rT3  I  *anl*d  lo  ^u^sti  Itw  DX  jpum  on  Mi  i'W  ('irM 
nd  -up  I  >ii[r^qii:jf«  :)im.in£  N&  f  fdurtd  ]  itivAil  wurk 
EUcupcaiis  bmrcfoat  wbcn  Hx  rotary  txnm  KWh 
wuUn'E  si>m  h«ar  '^m.  So  E  pia  u(^  ^ittJihirt  xnmed 

Bfl*i  cpidifi  [  <Fv^r  made,  'l^lifin  yiju  OnJcf  ad  J  S.S  l\<H  l^^'^ 
JOM  15  M  laM  JItM  ^':' 

^1*>.^5      $44.^5       $4^M      i^^M         K,K\ 

Antennas  West  P^^*' JK"^  "^'"^ 

Box  SC1062S  Pcova  UT  frmrjs     8(X}"926«7373  , 

PbciF^.  pattcras..Jgchnii:g1  dgtiijk  In  Tes^li  Ni>:l:-  itl^.m  ?i^.vH  ppd  LISA  J 


CIRCLE  3aa  OM  HEAOEn  SERVICE  CAno 


SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS-AND  BEYOND 

MorBC  Code  reach jng  software  from  GGTE  !•  Ih« 
most  popular  in  the  world— and  for  {HMkI  roi40«i. 
You'll  team  quickest  with  itM  mo«t  modem  te^ctilng 
melhcKJs^including  Fttfnftwortlt  Of  standjird  cod^, 
on-icf&en  flashcard^,  fsridom  churacrteft,  words  and 
biflions  of  conversation*  gyafanie^  to  conlain  every 
required  ohar^cter  every  time — in  12  eoay  lesaofii, 

Sneaic  through  bottwrsome  plateaua  in  one  lefvth  of 
a  wo^d  per  minute  steps.  Or,  create  your  own  drllJs 
and  play  tt>em,  print  ttvem  arid  Mve  th«fn  lo  dJak. 
Import,  anafyze  and  convert  tajct  to  cod«  for  addttlorv 
■{drills. 

Get  the  software  the  ARRL  aftlta  and  ua«a  to  create 
their  practice  and  test  ia|ieft.  Motwm  Tutor  A^varKed 
EdrtkHi  is  approved  for  VE  citamt  at  alt  leveta.  Morse 
TiOoria  grest — Morse  Tutor  Advanced  Editiofi  \v  ev#n 
Iwll^ — and  rt's  in  user  s«l«ciaM*  cotor,  Ord#r  yourt 
loday- 


Fidr  aJI  liS-OOS  computers  {Irtcluding  laptofw). 

Available  at  deal#f»,  thm  ^rof  73of  aeiKi  *25.9S 

S3  SaJH  (CA  residents  add  7.75%  ttx  >  tot 

GGTE,  P.O,  Boi  3405,  D»pt.  USp 

Newport  Beach.  CA  S2SS9 

Specify  5^  or  %Vt  inch  dl«4t 

(prkx  iitdude«  1  yaaf  of  f  rft*  upgr«d««} 
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fHl  AH^V'-tfi  I'iCAf  ?ECHNOLOOV-THe  ANSwE*  ii  OaP  llZHHOiO€ki 


An  Antenna  wtth  No  Earth  Loss? 


Yes*  •  •  Itte  ans^Ar«r  Is  CkAP*S 


COMCLtfTLT 

mcaKiPi 

rtwrufma 


If  you  re  Jooking  lor  an  antBn- 
T\B  t^at  can  out  perlorm  lt>s 
tittier^  and  igive  ^u  th&  edge, 
/ql'i^  iDOkinp  fnr  a  GAP.  The 
Chall^nsdr  DX-VIII  Is  The 
r^voiutiorwy  design  th^ 
answers  your  dinianda  tor 
muitl'band  operatiOft  arid 
unequaled  etiicleficy  w^  km 
fUNSc  TNs  Is  ttie  tectinqlogy 
Oiat  elirrjnaies  EMh  Uss 
GAP  ijejivef^  tram  an  elevabd 
feed:  your  power  doesri 
disappear  into  ttie  groand.  Pul 
tup.  Turn  It  ofi,  N<}  tuning  No 
fnistratiDn  GAP  Olivers 
nmyltiing  bat  ttie  hitsteL 
And  —  GAF  delwre  at  a 
frKtffin  of  Vie  w^  ot  EhB 
'  sO*i3llSu'  oumpaoDDfL 


m  CftaUtfiger  DX^VIU 

lb  It*  nil  ttft  tai  la*  ••  I* 


$259 

Plus  Shipping 


UTptii 


EiOiC  iaag  I 
tfeadmAfLM 

|ill7)77B-372S 
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Number  10  an  your  Feedback  card 


Build  the  Quickie 

Cheapie  Tener 

Perhaps  the  easiest  way  to  get  a  1  watt  CW  rig  for  the  10  meter  band 


by  Fabio  Veronese 


Who  says  ihai  one-iransistor  iransmitters 
nccc^rity  have  10  be  unreliable  toys? 
The  output  power  may  noi  be  so  high — 
thaf  s  quite  obvious — but,  if  you  choose  the 
righl  project,  you  can  be  sure  of  building  a 
liiile,  perfect  QRP  ininsmitier  while  .spend- 
ing iess  than  five  bucks  and  with  minimum 
etTort. 

The  I  watt,  10  meter  CW  rig  that's  de- 
scribed here  uses  only  II  cheap,  readily- 
available  parts  and  their  values  arcn*i  critical 
at  alt.  This  means  that  it  will  work  as  scx)n 
as  its  power  supply  is  connected,  assuming 
ihat  all  connections  are  right  and  arc  kept 
reasonably  short  and  direct. 

Il*s  p  winning  card  for  young  experi- 
menters taking  ihcir  first  steps  as  hams,  and 
for  older  people  who  have  never  tried  lo 
build  an  RF  circuit  or  who  enjoy  QRP  oper- 
ating. 

A  Lookatthe  Circuit 

Figure  I  shows  the  schematic  diagram  of 
the  Quickie  Cheapie  Tener.  It's  nothing 
more  than  a  qtutc  straight  forward  Pierce 
crystal -conl rolled  oscillator  with  tuned  out- 
put* equipped  with  a  nicd sum-power  NPN 
silicon  transistor,  like  a  2N3H66  or  similar 
device. 

Basically^  this  circuit  is  a  common-emitter 
amplifier.  Resistors  Rl  and  R2  set  a  proper 
polarization  voltage  for  the  base,  white  R3 
plays  the  same  role  for  the  emitter;  thai  is, 
RF  is  bypassed  to  ground  by  means  of  ca- 
pacitor C3,  The  connection  of  the  XTAL 
(crystal  between  the  Ql  collector  and  base 
creates  a  feedback  paih  that  causes  the  stage 
to  break  into  oscillation  at  the  crystal  fre- 
quency lhat  may  be  modiHed  by  a  few  kHz 
by  acting  on  trimmer  capacitor  CI,  Fixed  ca- 
pacitor C2  just  prevents  collector  DC  from 
uselessly  affecting  the  XTAL,  and  has  prac- 
tieally  no  effect  on  output  frequency. 

The  collector  circuit  is  tuned  at  crystal 
frequency  by  means  of  a  toroidal  inductor 
(LI )  and  a  trimmer  capacitor  (C4)  connected 
in  parallel,  A  two-turn  link,  L2,  allows  the 
output  signal  on  LI  to  be  fed  to  a  resonating 
aerial  by  a  coax  cable.  Capacitor  C5  bypass- 
es supply  voltage  and  at  the  same  time  cre- 
ates an  RF  path  to  ground  for  the  output- 
tuned  circuit, 
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The  u^nsmitier  requires  a  12  to  20  VDC 
regulated  power  supply;  this  should  deliver  a 
continuous  current  of  at  least  300  mA. 

Building  the  Quickie 

The  Quickie  Cheapie  Tener  may  be  as- 
sembled just  as  you  like,  as  long  as  you  keep 
in  mind  that  connections  must  be  kept  as 
shon  as  possible.  So,  you  can  build  it  on  a 
small  piece  of  perfboard.  or  pick  up  a  scrap 
of  uneiched  PC  material  and  adopt  the  "dead 
bug"  technique.  If  you  prefer  a  smarter  and 
longer-lasting  solution,  just  etch  the  PC 
board  shown  in  Figure  2  (or  belter  yet, 
drilled  and  etched  PC  boards  arc  available 
for  $3.75  plus  $1.50  S  &  H  per  order  from 


FAR  Circuits,  18N640  Field  Court,  Dund^ 
[L  601  18).  After  etchings  cleaning  and 
drilling  (use  a  #74-size  drill  bit  for  all  holes), 
take  a  took  at  the  parts  layout  shown  in  Fig* 
ure  2  and  stari  with  installing  resistors*  Then 
go  on  with  fixed  and  trimmer  capacitors,  and 
finally  solder  Q I  and  the  XTAL^ — unless  you 
prefer  to  use  a  socket  for  this  last  item. 

Now  it's  time  to  wind  up  the  coils.  You 
need  a  small  Amidon  toroid  core,  like 
FT-37-2  or  FT-37-6.  Slightly  different 
loroids  will  do  if  the  ferrite  mix  is  suitable 
for  frequencies  up  to  30  MHz  or  more.  In* 
doctor  LI  consists  of  10  turns  of  #24  enam- 
eled copper  wire:  L2  is  a  two-turn  link 
wound  between  the  ends  of  Li,  still  using 


Figure  L  Circuit  diagram  far  the  Quickie  Cheapie  Tenen  a  I  wati  IOmeter  transmitfen 


Photo  A.  The  assembled  10  meter  rig. 


#24  wire.  Before  soldering  LI  and  L2, 
^rapc  away  the  enamel  from  iKe  ends  of  the 
windings  (about  1/4"  is  enough)  with  a  ?;harp 
blade.  I  hen  pre-tin  them  using  an  hot  solder- 
ing iron* 


Parts  List 


oi 


2N3&53p  2 N 3866  or  similar  medium^ 

power  HPH  tmnsistor 
XTAL  28,000  kHz  miniature  crystal 

R1  5.6k  resistor 

R2  15k  resistor 

R3  330  ortm  resistor 

C1  ,C4         10-60  pF  trimmer  capacitors 
C2,C3iC5  0.1  M^  ceramic  or  polyester 

capacitars 
L1;L2  Coils:  see  text 

Misc.:  Crystal  socket.  PC  board,  case. 


'Bineup 

If  an  outdoor  antenna  resonating  on  28 
MHz  is  not  available,  icmporarily  connect  5 
to  10  feet  of  insulated  copper  wire  to  the 

output  of  the  Quickie,  You  may  also  use  a 
"dummy  load"  made  hv  a  small  fi lament 
lamp — ^say,  6V,  100  mA.  Its  brightness  will 
roughly  tell  how  much  RF  energy  is  coming 
from  the  transTnitter  output  Put  a  communi- 
cations receiver  near  the  transmiiier  board 
and  tune  it  lo  the  XTAL  frequency.  Connect 
the  Quickie  to  the  power  supply  and  slowly 
turn  C4  with  a  piaslic  screwdriver  (don't  use 
metal  toois!)  until  you  can  receive  its  carrien 
Adjust  C4  for  maximum  reading  from  the  S- 
mcter  of  your  receiver,  then  set  the  exact 
transmission  frequency  by  means  of  CI. 

Tliis  completes  the  tuneup  of  the  transmit' 
ler.  To  send  CW,    connect  a  kev  in  series 


Figure  2.  PC  hoard  foil  pauern  and  parts 
placement. 

with  the  positive  or  the  negative  rail  of  the 
power  supply.  It's  advisable  to  put  a  100,000 
pF  ceramic  capacitor  in  parallel  to  the  key  in 
order  to  reduce  manipulations  or  "clicks" 
due  to  current  transients.  If  you  have  an  FCC 
license,  you  are  now  ready  for  your  first 
Quickie-QSO  (  ,  .  .  or  Quickie-DX,  who 
knows  J).  Otherwise,  just  leave  the  dummy 
load  lamp  in  place  and  use  your  brand  new' 
ris  to  take  some  exercise  in  Morse  code. 


SAM 


Amateur  Radio 
Catlsign  Database 


Find  Hams  quick^  and  ea&ity  by  Cal'lsign  or  by 
Name,  Searcl>  few  a  specified  City.  State,  or  Zip 
Code.  Print  with  standard  or  customized  output. 
Ideal  for  mailing  lists.  OSL's  elc.  NEW  FOR  *S4. 
search  fillere  that  allows  yoy  to  specify  FIRST  NAME. 
LICENSE  CLASS.  AGE,  ADDRESS,  or  CALL 
SUFFIX,  AREA,  OR  PREFIX. 

SAM  Option  fites  include  County  Cross  Reference, 

License  Expiration  Dale.  Full  Dale  of  Birth, 

Previous  Calls  and  Dale  First  Licensed 

Requires  IBM  Compatible  PC,    175  MB  of  hard 
drive  space,  and  high^den&ity  ftoppy  drive. 

NOW  AVAIU^LE  ON  CD-ROM 

DisKVefsion  $39  95         CD-ROM        S^.9S 

5AM  OPTIONS  $7.50  each 

^^jfMiS}  and  Han4Fir>g  S5  €0 

RTS^STBMS^  INC 

8207  STEPHANIE  DRIVE  HUNTSVILLE  AL  ^b&SZ 

1-SOO- 723-6922  of  1-2(^-682-9292 

Visa,  MasterCard  or  Discover 


ARK  40 

•  VNTHKSIZIDQftP  CW  TRANSOKIVBR  KIT 

>  Superhet  smgle  ftlgnal  r«celver  *  FULL  OSK 


■  Synthesized  lo  IM  Hi 

•  RIT +/-   500  Ki 

■  1(P  >  +  10dbm 
*SensrtivJty0.3^V 

•  cm  crrstai  U\m 

•  CW  audio  filler 

"  ImmiKl^te  recov«ry  AQC 
*3-4  wsasou] 


*  SinewfiVfi^  sid«tone 

*  M  VDC  powered 

*  Rugg#d  eJttfU()iKl  chassis 

*  Cods  pre-wound 
•Sfllcscr9En«d  PCS's 
*GUARAmE£0  TO  WORK' 

*  Product  Oi  USA 


<  IMi  WM  Mqr 
40  Meter  Kit 
Optional  ad  ^ 
Shipping  &  Hand11ino»f 
MD  r^sJdisntA  aod  5%  «■*«»  tax 


iAP 


{30t>4ie-0«1 


"C^atf  or  mrtts  tor  dstaffs 

S  A  S  ■HQUfCEftfNQ 

14102  @ROW^jRD 
SMJTHSBURG,MD  21783 


MosHliCEPfl 


FAX<3fl1M1«-C^«3 


n4 


R 


CC  TOR  riNDER 


ZERO^IN 
THE  SlGNALl 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHP  DIRECTION 

Flf^DlNG,  USES 

ANY  FM  XCVR, 

COMPASS  GIVES 

DIRECTION, 
ARMS  FOLD  FOR 
STORAGE.  TYPE 
VP-14  2  COVERS 
BOTH  2-«TRS  & 
220MHZ,   OTHER 
MODELS  AVAILABLE- 
WRITE  OR  CALL  FOR 
MORE  INFO. 
SO  SHIPPING  &  TYPE  VF-142 
CA.  ADD  TAX)    $139-95   619- 


\ 


RADIO  ENGINEERS      565>1319 

394  1   MT,  BRUNDAGE  AVE. 
SAN  DIEGO  CA.d21!1 


p 


CIRCLE  294  ON  READER  SERVICE  CARD 


CIRCLE  5a  ON  HEADER  SERVICE  CARD 


73  Amateur  Radio  Today  October,  1994  37 


Numt>er  1 1  on  your  Feedback  card 


The  Capacity  Tlined 

Folded  Loop 

A  1/3'wave,  7-foot,  20  meter  antenna. 


by  Jim  McLelland  WA6QBU 


The  Capacity  Tuned  Folded  Loop  (CTFL) 
is  a  compact  antenna  that  puts  out  a  re- 
spectable signal  on  20  meters  and  it  will  also 
let  you  tune  other  bands  between  40  and  10 
meters  with  a  tuner.  It  is  a  wire  loop  thai  is 
inexpensive,  simple  to  build,  and  you  can 
hang  it  up  anywhere.  If  you  re  like  mc  and 
ajncn*[  allowed  to  put  up  an  oulsjde  antenna, 
the  CTFL  may  be  a  good  HF  option.  The  de- 
sign is  based  on  one  of  those  brainstorms 
that  come  late  in  the  night  and  haunt  you 
until  you  try  il  out  to  see  what  will  happen. 
(The  XYL  says  Fve  been  haunted  for  years, 
and  points  to  all  the  sinmge  noises  ihai  come 
from  ihe  shack  when  Fni  in  there.)  Try  it! 
You  W0n*l  be  sorry. 

The  Antenna 

The  CTFL  is  a  small  wire  loop  designed 
primarily  for  single-band  HF  operation.  It  is 
a  folded  dipole,  shortened  until  the 
impedance  drops  from  the  typical  300  ohms 
to  50  ohms,  then  bent  inm  a  delta  loop,  with 
a  capacitor  between  the  ends  to  tune  il  back 
down  to  the  original  resonant  frequency.  It's 
then  fed  through  a  half- wave  length  of  twin 
lead  that  terminates  in  a  1:1  baltin  at  the 
tuner  and  SWR  bridge.  You  could  put  the 
1:1  balun  al  the  antenna  and  use  coax,  but  I 
wanted  the  option  of  using  my  tuner  to  res- 
onate ihc  CTFL  on  other  bands  and  twin 
lead  is  more  efficient  in  this  respect.  Al- 
though the  CTFL  is  probably  ai  its  best  on 
the  dcsien  band,  it  will  work  on  the  others. 
But,  if  you  can  woiic  it  out  ii*s  better  lo  have 
one  antenna  for  each  band  of  interest. 

With  this  system,  you  get  a  self-resonant 
antenna  on  20  meters  with  a  2: 1  SWR  band* 
width  of  about  280  kHz  and  an  impedance 
of  SO  ohms.  1  found  that  I  could  easily  res- 
onate on  the  center  of  the  phone  band  and 
run  up  and  down  the  band  witht>ui  need  of 
the  tuner  nnd  stay  below  2:1  SWR.  Even 
moving  to  the  bottom  of  the  CW  portion  on- 
ly required  minor  tuner  touch-up.  Another 
interesting  point  is  that  you  do  not  need  a 
good  ground  to  make  li  work.  Some  kind  of 
ground  is  always  a  good  idea  to  help  with 
RFI  and  RF  feedback,  but  it  is  absolutely  not 
required  lo  make  the  loop  work  efficiently, 

3B  73  Amateur  Radio  Today  •  October,  1 994 


Construetian 

Take  a  look  at  Figure  1.  All  the  lengths 
are  based  on  the  characteristics  of  Radio 
Shack  15-1 153  5/16'*  twin  lead  (get  two  rolls 
if  you  want  to  feed  il  with  twin  lead).  Other 
varieties  will  require  somewhat  different 
lengths,  especially  with  the  capacity  tuning 
stub.  Cut  the  20  meter  loop  to  24'  8*\  shon 
both  ends  together,  and  open  one  conductor 
halfway  between  the  ends  for  connection  of 
the  feedline.  Keep  in  mind  throughout  the 
project  that  all  connections  should  be  twist- 
ed and  soldered.  Further,  you  need  to  use 
shrink  tubing  everywhere  possible  for  both 
added  strength  and  insulation.  A  little  plan- 
ning here  will  save  you  a  lot  of  erief  later. 


Now  solder  a  24*'  open  stub  to  the  ends. 
Then,  cut  27  10*',  or  some  multiple  of  it,  for 
your  fcedline  (half-wave  with  a  velocity  fac- 
tor of  0.80)  and  solder  it  on.  Keep  the  loop 
end  spacing  constant  at  about  1"  by  attaching 
a  short  piece  of  rope  with  shrink  tubing. 
Now  all  you  need  is  a  1:1  balun  on  the  rig 
end  of  the  feedline  and  vou*rc  done.  You  can 
buy  a  balun,  although  ihey*r^  easy  to  make. 
Ten  to  15  turns  of  RG-58/U  in  a  6"  coil  will 
work  fine,  or  you  can  wind  some  RG/174/U 
on  an  open  fenite  form  thai  Radio  Shack 
sells.  You  can  also  use  a  4:1  balun  like  the 
one  thai*s  probably  in  your  tuner,  but  then 
you  11  have  to  use  the  tuner  to  match  the 
system. 


Shrink  Tubing 
And  Rope 


Loop 
24'  8' 


Feedline 
27*  10" 


t       f 
To  Balun 


Figure  I.  The  Capadty  Tuned  Folded  Loop.  Use  these  dimensions  for  20  meiers. 


Fox  Hunting  Yagi? 


ntddc  of  jiruiTiLnum  wjih  ruhbcr  eodi^But  in- 
side MIC  ttU  ihc  ckfnents  oft  4  cUrmcni  vap  liidf 
roci  in«iM  in  1  m&me^  Rc«Sy  for  iIk  T- 
Hum.  Rcad^'  10  ^1  \i0m  (iraul  oui  of « InUe 
ifiie  ibc  rcpaier.  No  Irttif  mt£  to  drt^  &id  gel 
kmL  Evcfvlliing  ni&  clean  and  ligfai  and  A^^di- 
2iDcim  tm.  ifi  on  S49.  Wcsghs  tmh  I  IbT    _ 
Add  56 SliippiTig  &  fl^ndijitg.    InfoSl. 
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Look  What  \bu  Could   Be   Missing... 

Multiple  Heterodynes     White/Pink  Noise     Power  Line  Noise     And  More  . . , 

DSP  Noise  Reduction  Products  From  JPS 


NRF-7  Geneml  Purpose  Noise 
Remover  and  FHter  Unit 

Only  $219.95 

Tlie  NRF-  reduces  atmoipliBicEKHse 
throufb  dyiuonic  pciddf^g.  Removes 

pa  fannailc?  "revHunc"  CW  Data  and 
Voice  KittdTS.  rWSt»shaVE5elflclal3jft 
colter  tr{:quenc^  Staie-of-thig  Art 
Digital  Sigiint  Processing. 


NIR-10  Moise/lnterferefice 
Reduction  Unit 

Only  $349.95 

The  NtR-|0  allov]  Ttcepti^a  of  difficuta  to 
nmi  itgxiib  imct  nsduces  listoicr  £u|pK. 
OfMntcf  (m  ivtia  tve^v^  audio  cufpnti 
HIR  mode  reduces  Qrdliinin^fi»  whjiii  pmk 
Eioiie^  igniboiL  nouic,  statK  mtedeFenL^.  uld 
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Iiiiiitallatiun 

ir  your  loop  is  quite  close  to  the  ground* 
insisill  it  vcn ically.  Keep  in  mind,  however, 
thil  the  loop  has  directivity  perpendicular  to 
its  plane.  Therefore,  if  you  have  a  Tavoriie 
direct Jon  and  your  space  witl  permit  iu  point 
it  that  wav^  You  can  also  reduce  interference, 
if  that*s  a  problem,  by  positiontng  the  loop 
sideways  to  the  noise  or  stations  you  want  to 
reduce.  If  you^ve  got  a  two-sior>^  house,  you 
can  mount  the  loop  horizon  tally  in  the  auic, 
Tve  tried  both  ai  the  same  lime  and  usually 
closer  stations  ai^ -better  horizontal  whereas 
I  hear  DX  better  when  its  venicaL  Being 
able  to  easily  switch  back  and  forth  between 
two  antennas  keeps  the  QSO  going  awhile 
longer.  Install  ihe  loop  as  an  equiUucrai  tri- 
angle if  possible. 

Changing  the  feed  angle  lunes  the  loop  up 
as  the  feed  point  angle  gets  wider  and  the 
impedance  goes  up  also  (60  degrees  =  50 
ohms  and  90  degrees  =  100  ohms),  so  it 
should  be  stable  before  trimminc  the  stub. 
Stay  away  from  metal  objects  and  use  insu- 


lating material  for  mounting  purposes.  If 
you  mount  the  loop  vertically,  feed  it  from 
the  bottom,  and  keep  the  line  away  from 
meial  objects  as  well 

Tuning 

Built  as  described  above,  the  CTFL  is 
probably  resonant  at  the  bottom  of  the  band* 
depending  on  your  loop  angle  and  proxiniity 
to  objects.  Using  an  SWR  bridge,  find  the 
dip  near  14  MHz.  To  raise  the  frequency, 
just  trim  1/2"  pieces  from  the  capacity  stub 
until  it  resonates  where  you  want  \L  If  you 
don't  want  to  bother,  just  use  your  tuner  and 
it'll  work  fine.  If  you're  a  real  stickler  use 
an  antenna  bridge  and  you  can  get  ii  right 
on,  Thafs  what  1  did  bui  I  really  don't  think 
it  matters  thai  much  with  a  tuner. 

Testing 

Does  it  work  indoors?  Yes — yes — yesi 
With  no  tuner  on  20  meters,  I've  been  able 
to  work  all  over  Nonh  America  with  the 
loop  hanging  on  a  door  Often,  signals  were 


Parts  List 


Twinleae^5/16" 
Shrink  tubing— 3/8* 
Shrink  lutMng— ^t6* 
Banana  plugs 
Pacron  line 
CJotib^e  ^plit  nvintead 
insulators  w/hard^Mare 


100' 

r 

V 

a 

50' 


hide!  Afl  parts  needed  to  txriW  this  anienna  can 
t>fi  otJtained  try  ordering  the  Compact  Loop  Ex- 
perimenters Kit.  Introductory  price  w/srtipping 
(40%  discount  for  73  readers);  $24,  AvailaDle 
from  Antennas  West,  1500  N.  150  W..  Provo  UT 

84604:  lei.  (801)  373-S42. 


the  same  as  my  reference  antenna  in  the 
attic. 

I  think  you  cliff  dwellers  are  going  lo  like 
this  one.  Try  hooking  it  to  the  XYUs  hang- 
ing plants  like  I  did  and  see  what  hiipptrns 
Ha-ha. 


Notes  on  Impedance  and  Matching 


k  single  wire  loop  of  1/3  wavelength  has  an  impedance  of  al>out  13 
ohms.  This  is  typical  of  small  loops  and,  in  fact  many  designs  are  down 
around  5  ohms.  Since  modem  equipment  is  designed  for  50  ohm  anten- 
na systems,  some  sort  of  matching  is  necessary.  The  "folded"  destgn 
(multiple  wires  in  parallel)  was  attractive  because  rt  is  built  into  the  anten* 
na.  Further,  tne  impedance  multiplying  factor  can  be  chosen,  depending 
on  how  many  "folds"  are  used-  The  final  impedance  is  determined  by 
mutliplying  the  original  Impedance  by  the  square  of  the  number  of  wires 
In  the  antenna. 


Expressed 

as  a 

lormuta: 

Z{f)   = 

Z(o) 

X     H     X    n 

m  - 

Final  Impedance 

Z(o)  = 

Original  Impedance 

For  example: 

N      ^ 

Number  ol  parallel  antenna  wires 

Z(f) 
ohma 

s 

ohms 

X 

N 
#  wires 

X 

N            Antenna 
#  wires    Configuration 

1     13 

= 

13 

X 

1 

X 

1           single  wire 

2.     62 

= 

13 

X 

2 

X 

£          twin  lead  x  1 

3.  2oa 

= 

13 

X 

4 

X 

4          twinlead  x  2 

4.  468 

= 

13 

X 

6 

X 

6           twinlead  x  3 

For  example: 

492yi4J4MHz  =  34.8  fL 

34.8  ft.  X  0,80  =  27,8  ft  =  1^  wave  at  14  MHz 

Furthermore,  all  of  this  happens  regardless  of  the  line  impedance.  (If 
you  use  coax  arnj  roll  some  of  it  up  in  a  cwl  you  also  get  a  bdtur> — see 
below.)  As  a  side  note  here,  folded  antennas  do  not  work  at  their  folded 
second  harmonjc.  (Think  about  what  your  rig  sees  if  the  other  en^t  of  a 
half-wave  line  is  shorted:  You  got  it,  a  short!)  One  leg  of  a  folded  loop  or 
dipole  is  normally  a  1/4  wavelength  but  at  the  second  harmonic  {Irequen- 
cy  x  2)  this  equ^s  a  short  cJrcuitI  With  the  loop  described  in  Ihe  artide, 
the  second  harmonic  of  the  folded  portfon  is  about  32  MHr — safe  on  10 
meters. 

Now  we  need  to  consider  the  other  extreme,  a  1/4  wavelength  oi  feed- 
line.  This  type  of  impedance  transformer  makes  major  changes  and  de- 
pends on  both  the  line  and  antenna  impedance  to  determine  the  final 
system  impedance.  System  Impedance  equals  line  impedance  squared, 
divided  by  the  antenna  impedance.  To  see  how  this  works,  look  at  the  fol- 
lowing formula: 

2{line)  x  Z{line)     300  X  300      90.000 
Z(system)  = = = =  1.731  ohms 


The  CTFL  uses  example  #2.  f  settled  upon  it  because  it  is  simple;  fur- 
ther. I  lelt  that  as  I  attempted  to  use  the  antenna  at  higher  frequencies, 
the  impedance  would  be  tess  likely  to  go  through  the  roof.  Howeverp  I 
fiave  experimented  with  example  #3  as  well  and  it  worked  just  tike  the  for- 
mula said  it  should.  I  merely  made  two  identical  k>ops  and  taped  them  to- 
gether connecting  them  at  their  shorled  encte  and  using  one  capacitive 
stub  and  one  feedline  connected  in  one  of  the  four  wires  that  now  forms 
the  antenna.  For  a  purely  single-band  antenna,  tnis  is  a  more  elegant  de- 
sign and  gives  a  good  match  with  300  ohm  twin  lead.  Or^  step  further 
would  be  to  use  three  loops  as  in  example  #4  and  feed  tl  with  4&0  ohm 
ladderlead  {available  from  Antennas  West — see  Ihe  Parts  UstJ.  Also, 
more  folds  should  be  more  efficient  since  there's  more  total  copper  and 
less  current  per  wire. 

Using  300  ohm  twinlead  with  a  large  mismatch  on  the  line  does  not 
cause  a  loss  problem,  but  some  interesting  things  can  happen  that  mtist 
be  kept  In  mind.  Let's  look  first  at  the  CTFUs  52  ohm  impedance  (#2 
above)  as  an  example.  When  a  (eedline  has  a  mismatch,  it  will  act  like  an 
impedance  transformer  of  some  kind,  depending  on  several  factors,  if  it  is 
exactly  1/2  wavelength  long,  it  will  act  as  a  1:1  transformer,  perioctf  You 
just  have  to  make  sure  that  you  really  have  a  half  wavelength.  To  do  this, 
you  must  divide  492  by  the  frequency  in  MHz,  and  then  muitiply  by  the 
Velocity  Factor  (VF)  of  the  feedline  to  get  the  length  in  feet. 


Z(antenna) 


52 


52 


As  you  can  see,  the  system  impedance  suddenly  went  quite  high,  and 
that's  one  reason  wf^  I  went  with  a  half-wave  Itne  in  the  articte. 

Earlier  I  mentioned  a  balun-  The  reason  you  need  one  is  to  keep  Ihe 
feediine  from  radiating,  and  so  you  don't  distort  the  radiation  pattem.  The 
tatter  may  not  be  so  important,  but  only  the  antenna  should  radiate  and 
nothing  else.  On  tt^  higher  bands,  it  doesn't  take  much  coax  to  maJce  a 
halt-wave  (27.8  ft  at  14  MHz)  Itr^  and  If  you  wind  fialf  of  it.  or  more,  into 
a  6*  CQ«1,  you've  got  yourself  a  balun.  However*  it's  frequency  sensitive 
unless  you  use  coax  that  matches  the  system  impedance.  For  example. 
BG/56/U  is  50  ohm  coaot,  and  so  is  the  antenna  in  the  article.  As  ihe  XYL 
would  say,  "Voila."  Now  the  length  isn*l  even  important  but  Td  stay  with  at 
least  1/4  wavelength  as  a  minimum.  Hollow  ferrlle  cores  made  for  coax 
also  work  well  if  you  use  enough  of  them,  ixit  i  really  like  the  little  snap- 
apart  ferrite  core  that  Radio  Shack  sells.  You  can  wind  quite  a  bit  ol 
RG/171/U  coax  (that's  the  little-bitty  50  ohm  stuff)  on  it  and  it  makes  a 
real  small  balun  that  you  can  put  at  the  antenna  or  anywhere  else.  I  wind 
as  much  as  I  can  inside,  and  some  more  around  the  outside,  and  then 
tape  the  whole  mess  together  I  suppose  you  could  use  a  big  piece  of 
shrink  tubing  or  put  it  inside  some  PVC  pipe  but  I  just  use  electrical  tape 
and  it  works  fine. 
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Numter  12  on  yotrr  Feedback  card 


Video-Charge  Your  HT! 

An  easy  way  to  quick-charge  your  handie-talkie  with  your  video  charger 


by  Michael  Jay  Geier  KB1 UIVI 


Having  rccenily  purchased  a  new  HT,  1 
found  myself  frustrated  with  the  tiny 
wall-cube  charger  with  which  it  came.  It 
worked  tine,  but  h  took  15  hours  to  charge 
that  little  600  mAh  pack,  I  contemplated 
buying  I  he  quick  charges  but  the  high  cost 
put  me  off.  I  was  ruminating  on  the  fact  that 
my  camcorder  came  wiih  a  quick  charger 
and  how  indispensable  it  was,  when  it  sud- 
denly hii  mc:  Could  I  adapt  my  camcorder's 
chaffer  for  use  wiih  my  HT?  it  seemed  like 
a  reasonable  idea„  After  all,  the  batteries 
used  with  most  camcorders  are  normaL 
quick -charge  nickel-cadmium  types,  jusi  like 
the  ones  in  our  walkies.  So.  it  appeared  lo  be 
a  simple  job  of  connecting  the  HT  pack  to 
the  charger  As  it  turned  oui,  it  wasn't  quite 
thai  eitsy,  but  it  wasn't  all  ihai  hard,  either. 

Apples  and  Oranges 

To  get  this  project  working,  several  di (Ter- 
ences between  camcorder  and  HT  packs  had 
to  be  considered,  Rrst  of  all  there's  the  mai- 
ler of  voltage.  The  Sony-type  camcorder  1 
have  uses  a  6- volt  battery,  while  my  walkie, 
like  most,  uses  a  7.2-volL  battery.  I  decided 
right  from  the  start  thai  any  moditlcation  lo 
the  camcordcr^s  charger  was  unacceptable 
because  I  still  needed  to  use  it  to  charge  the 
camera  battery.  So,  I  sure  wasn't  going  in 
there  and  adjusting  the  charging  voltage!  As 
it  turned  out.  it  wasn't  necessary,  because  of 
the  charging  method  these  quick  chargers 
use. 

Quick  chargers  don't  simply  pump  contin- 
uous high  current  into  the  battery;  ihat 
would  overheat  the  cells  and  ruin  them.  In- 
stea4  ihc  chaigers  use  fast,  shon,  high-cur- 
rent pulses  which  force  the  cells  lo  lake  lots 
of  currcm  without  heating  up.  Of  course, 
there's  some  heau  but  it's  a  fraction  of  what 
you'd  get  with  an  equivalent  steady  current. 
The  pulses  arc  delivered  at  up  to  several 
amps,  and  ihc  voliage  is  high  enough  to  en- 
sure ihai  the  cells  will  take  thai  much  cur- 
rent. On  my  Sony-made,  Ricoh  charger*  ihe 
charge  output  is  specified  ai  lOV,  1,3  amps. 
So,  1  deduced  that  the  voltage  of  ihe  battery 
was  irrelevant,  as  long  as  it  was  lower  than 
10  volts.  That  turned  out  to  be  true. 

But,  there's  anoiher  important  difference. 
Camcorder  packs  ar^  charged  through  direct 
connection  to  the  battery  terminals.  Most 
HT  packs,  though,  have  protection  diodes 
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between  the  cells  and  both  the  quick-charge 
lerminals  and  the  slow-charger  input  jack. 
(The  idea  is  to  prevent  a  disaster  at  either  of 
these  entry  points  because  NiCd  batteries 
can  deliver  an  enormous  amouni  of  current 
into  a  short.)  It  certainly  would  be  possible 
lo  make  a  connection  plate  of  some  sort  that 
would  slide  on  top  of  the  battery  and  make 
contact  with  the  directly-connected  output 
terminals,  but  that  seemed  like  a  mechanical 
headache:  1  preferred  to  go  in  ihrough  the 
slow-charge  jack.  Could  the  camcorder 
charger  work  through  the  diode? 

Sort  Of 

As  it  turns  out,  it  does  work,  but  with  one 
hitch.  There's  a  circuit  in  the  charger  which 
senses  when  the  battery  has  finished  chaig- 

ing  by  delecting  the  slight  voltage  drop 
NiCds  exhibit  at  ihc  end  of  their  charge  cy- 
cle. The  diode  prevents  the  detection  of  the 
drop.  Bui,  the  charger  doesn't  simply  charge 
the  batteries  inlo  oblivion,  as  you  might  ex- 
pect. Luckily,  there's  also  an  error-delecting 
circuit  which  notices  that  ihe  batteries  aren't 
responding  properly.  This  circuit  turns  the 
charger  off  and  blinks  the  charge  light  to  in- 
form you  that  a  problem  has  occurred.  The 
result  is  that  the  charge  still  proceeds  prop- 
erly, and  the  charger  turns  off,  but  ihe  light 
blinks  instead  of  simply  going  out!  Ulti- 
mately, it  is.  as  Mr  Spock  so  eloquently  put 
ii,  a  "difference  which  makes  no  difference 
at  all.'^  Of  course,  you  can  avoid  this  issue 
by  making  a  jig  which  bypasses  the  diode  by 


connecting  lo  the  direct  terminals,  but  I 
haven *t  found  it  to  be  necessary;  everything 
works  fine  as  it  is. 

Don't  Overdo  Tl 

There's  one  last  difference  between  cam- 
corder and  HT  packs  which  needs  to  be  ad- 
dressed. Camcorder  packs  usually  have  at 
least  one  amp-hour  (1,000  mAh)  of  capacity, 
while  most  standard-issue  HT  packs  are  rat- 
ed at  600  mAh.  Even  with  the  diode  in  series 
widi  them,  the  HT  packs  will  be  charged  too 
fast  with  a  camcorder  charger.  The  result 
will  be  overtiealed  cells  and  possible  damage 
ranging  from  a  blown  thermal  fuse  to  ruined 
cells.  So,  I  included  a  I  ohm  resistor  in  se- 
ncs  with  the  pack  to  limit  ihe  charging  cur- 
rent and  slow  the  whole  process  down  a  bit 
This  arrangement  works  well  with  my  600 
mAh  pack,  allowing  it  to  charge,  with  only 
moderate  warmth,  in  about  90  minutes,  if 
you  bypass  the  protection  diode,  you  may 
want  to  increase  the  resistor  to,  perhaps,  2 
ohms  or  even  more.  But,  if  you  are  charging 
a  high-capacity  pack  with  a  rating  of  more 
than  1,000  mAh,  you  may  not  need  it  at  all. 
Just  don't  try  charging  a  smaller  pack  with- 
out the  resistor,  or  youM!  probably  fry  the 
baitery, 

Buiidiiig  It 

The  hardest  part  of  this  project  is  mechani- 
cal: How  do  you  hook  up  to  the  charger? 
Most  of  these  chargers  use  a  switch  which 

starts  the  charge  cycle  when  the  battery  is 
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Figure  /.  You  11  need  io  get  a  dead  battery  pack  for  this  charger  conversion. 


snapped  on  Ihe  top.  Consequently*  it  can  tK; 
hard  lo  get  them  to  lum  on  with  anything 
other  than  a  real  bauer)^  The  solution  is  lo 
gel  an  old.  dead  pack  and  remove  ihc  cells.  If 
you've  had  your  camcorder  moic  than  a  year 
or  so,  you  may  already  have  an  ailing  pack 
you  can  guL  If  not,  ask  around.  Perhaps  a 
friend  has  one.  If  ail  else  fails,  go  to  any  shop 
that  services  camcorders  and,  chances  are, 
they*ll  give  you  one  for  nothing.  I've  ob- 
tained a  coupte  of  them  thai  way,  the  hardest 
pan  being  ihe  explanation  as  to  why  I  coyld 
possibly  want  a  dead  battery  pack! 

Once  you  have  the  pack,  use  an  X-acto 
knife  lo  carefully  cut  it  open  along  the  scam 
which  runs  around  the  sides.  Make  note  of 
which  terminal  is  positive  and  which  is  neg- 
ative, either  from  markings  on  the  outside  of 
the  case  or  Irom  the  cell  connections.  Pull 
the  cells  out  and  cut  them  away  from  the 
connector  terminals.  Now,  hot-melt  glue  the 
terminal  assembly  back  into  the  shell  so  ihal 
the  terminals  line  up  where  they  originally 
were.  Take  the  1  ohm,  2  watt  resistor  and 
connect  it  to  Ihe  positive  lerminaL  Bend  the 
lead  so  that  the  body  of  the  resistor  hangs  in 
the  air  and  doesn*i  come  in  contact  with  the 
plastic  case.  Connect  about  6  to  8  inches  of 
wire  to  the  negative  termtnal.  and  ihc  same 
length  from  the  other  end  of  the  resistor.  Put 
a  hole  in  the  top  half  of  the  battery  case  and 
run  ihe  wires  otJi  through  it.  Finally,  connect 


them  to  the  jack  or  jig  you're  using  to  mate 
with  the  HT  pack.  Be  absolutely  certain  to 
get  the  polarity  right;  reversing  it  will  ruin 
your  battery  and  might  even  destroy  the 
chaigcn  Just  connect  ^  lo  +.  and  *  to  -.  Now, 
close  the  empty  camcorder  pack  up  with  a 
thin  film  of  hoi-melt  glue  around  the  seam. 
Be  sure  to  keep  the  glue  thin  so  the  pack  will 
slide  onto  the  charger  without  [mpediment. 
That's  it — you've  just  created  your  own 
quick  and  easy  video  HT  charger! 


To  quick -charge  your  HT  battery,  first 
connect  it  to  the  jack  or  jig.  Be  sure  to  do 
this  t>efore  you  snap  the  oiher  end  onto  the 
camcorder  charger,  in  order  to  avoid  causing 
even  a  momentary  short  which  the  charger 
may  not  appreciate.  Now,  snap  the  dummy 
camcorder  battery  onto  the  charger.  The 
charge  light  should  come  on.  If  you*re 
charging  a  standard  600  mAh  battery,  the 
charge  light  should  begin  to  blink  (or  shut 
off  if  youVe  bypassed  the  diode)  in  about  90 
minutes,  indicating  that  the  battery  is  fully 
charged.  The  baiiery  will  be  a  little  warm, 
just  as  it  would  be  with  the  factory  quick 
chaj^r,  but  it  should  not  be  hot. 

Some  Tboughts 

I  designed  this  project  around  my  Sony- 
type  charger.  Et  should  work  with  most 


charger  brands  but,  if  it  won't  work  with 
yours,  the  likely  cause  is  the  HT  pack's  pro- 
tection diode.  I  tried  it  with  one  of  those 
"universal"  aftermarket  chargers,  and  the 
diode  prevented  it  from  working,  because 
liiat  unit  avoids  the  use  of  a  starting  switch 
by  sensing  the  presence  of  bailcry  voltage, 
which  the  diock  blocks.  Also,  if  you  want  to 
use  a  unit  with  a  "discharge"  function,  you 
must  bypass  the  diode  for  the  discharge  cy- 
cle to  work. 

The  1  ohm  resistor  gets  fairly  hot  during 
the  first  part  of  the  charge  cycle,  and  that's 
normal.  1  used  a  2  watt  resistor,  but  you  can 
use  a  bigger  one  if  you  are  worried  about  it. 
But,  be  cenain  not  to  use  a  wirewound  resis- 
tor, because  its  inductance  might  interfere 
with  the  pulse  action  of  the  charger.  Be  sure 
to  use  a  non-inductive  resistor. 

Finally,  don't  try  to  charge  a  battery  with 
a  rating  at  or  near  your  charger^s  output  volt- 
age. You  can't  charge  a  12- volt  battery  on  a 
10- volt  charger! 

I  hope  you  find  this  project  useful.  I  sttll 
have  my  old  wall-cube  chargen  but  don't  ask 
me  where  it  is — I  think  I  threw  it  in  a  drawer 
somewhere.  Once  you  start  quick -charging, 
you'll  never  go  back  to  the  old  overnight 
routine  again.  There's  nothing  like  having 
your  HT  back  on  line  only  90  minuics  after 
the  battery  dies.  And  the  best  part  is,  you 
didn't  have  to  spend  big  bucks  to  do  it! 
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Handheld  Repeater  Controller 


Spec^mm  Electronic  Product 
Intrnduces  ihe  world's  first 
handheld  repeater  controller. 
No  larger  than  moat  handheld 
radios,  the  HRC*10  converts 
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Rttyloop 


Number  1 3  on  your  Feedliach  card 


ma(€  I  Leavey,  MB..  WA3AJR 
6  J&wy  Lane 
ammore  MD  2r208 

All  in  all.  one  of  the  nnost  popular 
lea  lyres  ol  "RTTY  Loop*  in  tlie  past 
lew  years  has  been  the  accumulated 
programs  for  RTTY.  packet,  and  Ihe 
like  represented  by  the  ''RTTY  Loop" 
disk  collection.  This  month,  I  hyin!>ly 
present  to  you.  my  faithful  readerstiip. 
the  sixlh  disk  in  the  collection. 

This  disk  contains  six  programs 
which  add  a  wide  variety  of  features 
and  functions. 

ORAPHIC  PACKET  Versron  1.61  — 
QPt6lJ:iP 

Graphic  Packet  is  an  icx^n-oriented^ 
mouse- driven  lerminat  program  that 
runs  wifh  TNC  software  such  as  the 
WAaDED  package,  or  similar.  Mouse- 
less  users  can  access  functions 
thfough  hoi  keys.  Up  to  10  channels  of 
commurticatlon  are  available.  wHh 
mailbox  operatior?  as  well.  Evert  a 
small  ietX  editor  is  buitt  irtto  the  sys- 
tem. 

GP  requires  an  IBM  compatible 
computer  with  a  minimum  of  51 2K 
RAM.  CX)S  20  or  higher.  arKJ  an  EGA 
or  VGA  graphics  card,  A  basic  version 
is  included  lor  &0SS  and  higher  com- 
puters, with  a  special  version  opti- 
mized for  S0286  and  above  included 
as  welL 

LAN*L1NK  Version  2.2D— 
LL220EXE.ZIP 

In  the  words  of  the  author,  LAN- 
LINK  Is  a  Personal  Packet  Terminal 
Program  for  the  TNC1,  TNC2,  KPC-2. 
and.  most  of  all,  a  smart  muEUmode 
digital  communications  controller  tor 
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the  KAM.  MFJ-1278,  and  the  PK-232. 

LAN-LINK  is  designed  to  optimize  the 
configuration  of  tfie  TNC  in  each  com- 
munlcahons  mode  and  to  provide 
some  smart  terminal  features.  It  takes 
advantage  of  the  extra  features  of  Ihe 
PK-232,  made  by  Advanced  Etectron- 
ics  Applications  Inc.  It  is  designed  to 
allow  anyone  to  use  and  get  the  most 
out  of  their  packet  TiSiC  as  well  as 
from  the  PK-232.  the  MFJ-127S,  and 
the  KAM  tor  Morse.  ASCII  BAUDOT 
AMTOR  and  packet  radio  communica- 
tions without  having  to  keep  the  manu- 
al handy. 

LAN-LINK  is  a  sophisticated  pro- 
gram. In  its  basic  state  it  allows  you  to 
use  the  TNC  in  an  optimal  manner.  It 
configures  the  TNC  (it  types  the  com- 
mands) for  you  to  maj<imize  the  com- 
munications efficiency  in  the  commu- 
nications mode  of  your  choice  That 
means,  for  example,  that  when  work- 
ing peciket  on  HF  you  need  to  progfani 
the  TNC  parameters  to  different  val- 
ues than  you  would  use  on  VHP  to 
make  maximum  use  of  the  mode.  One 
sJoniricant  difference  is  the  ^ngth  of 
the  packet  itsatf:  the  lor^er  it  is.  the 
greater  ihe  probability  of  QRM  de- 
stroying it  This  program  will  adjust  tfie 
packet  parameters  for  you. 

Since  the  computer  is  now  in- 
volved, other  features  have  been 
added  to  simplify  operalion,  and  sev- 
eral features  have  been  automated.  All 
these  operations  are  performed  using 
menus  and  function  keys,  as  docu« 
mented  below.  It  will  take  a  while  to 
learn  how  to  use  this  program  in  a 
manner  which  suits  you.  Read  this 
document  and  have  fun.  After  all,  isn't 
that  one  of  the  purposes  of  amateur 
radio? 


PACKHACK— PACKHACK^IP 

Again,  I  think  the  author  has  said  It 
best.  PACKHACK  is  a  program  used  to 
analyse  packet  radio  activity  taking 
place  on  a  specific  radio  channel.  It 
identifies  and  counts  packets  from 
each  statksn.  and  categorizes  the  pack* 
eis  into  frame  types.  Generally,  only  *r 
frames  contairj  user  information.  The 
■RR"  frarT>es  are  Acks,  the  "UA'  frames 
are  Acks  lor  disconnect  requests,  the 
*D*  frames  are  disconnect  requests, 
and  the  REJ  frames  are  Reject,  send 
again  requests.  See  a  TNC^II  manuat 
for  a  complete  discussion  on  frame 
types-  With  PACKHACK  you  can  see  a 
list  of  stattons  on  the  air.  and  Ihe  num- 
ber and  type  of  each  packet  sent  by 
each  station.  You  can  see  which  node 
Is  most  active  and  if  most  of  its  activity 
Is  retries  or  real  information.  It  is  Inter- 
esting to  compare  the  ratio  of  I  to  RR 
frames  for  different  stations,  and  hope- 
fully it  will  be  useful  too> 

PktWin  Version  2.1— PtCTWIN21  ,ZIP 

This  program  is  a  shareware  packet 
TNC  controller  program  for  amateur 
radio.  As  such,  it  requires  connect  ran 
to  a  TNC  or  stmilar  via  a  serial  poff.  It 
is  designed  to  run  under  Wirtdows  3.1, 

The  program  has  two  main  win* 
dows,  a  large  receive  window,  and  a 
smaller  transmit  one.  Both  are  fylly 
scrdlif^,  with  buffer  sizes  from  1 K  to 
several  hundred  kilobytes.  II  has  the  ti- 
ctlrty  to  both  receive  and  transmit  text 
flies,  wTth  YAPP  transfer  for  binary  files. 

HTTY  Frequency  List — 
RTTYFREQ.LST 

This  is  a  little  file  I  picked  up  some 
lime  ago,  which  lists  various  RTTY  sig- 
nals  heard  on  the  HF  bands.  It  is  a  bit 
dated,  and  many  of  the  stations  ftiay 
have  moved  on,  but  it  at  least  gives 
some  potential  hot  spots  to  listen  for, 
which  many  of  you  have  asked  for  As 
an  aside.  I  am  more  than  willing  to  up- 
date this  list  with  recent  findings,  as  in- 
fomriatlon  arrives  at  this  QTH. 


TERfyi  Version  2,0— TERI«2.Z1P 

TERM  Is  a  simple  Inten-upt-drfven 
communications  program  written  in 
assemtity  language.  It  supports  up  to 
115^  Kbps,  It  will  detect  a  16550A 
UART  chip  and  will  use  the  FIFO 
buffers  if  one  is  found.  It  does  not  oiler 
any  binary  file  transfer  protocols.  It 
will  capture  ASCII  to  a  disk  tie  or  to  a 
printer  Version  2.0  will  now  upload 
ASCII  files,  tt  also  will  support  any 
number  of  rows  on  the  screen,  but  the 
screen  mode  must  be  set  prior  to 
executing  TERM.  The  commands  are 
patterned  after  those  ol  Procomm 
Plus,  Version  2.0  also  accepts  a 
command  line  option  {M]  that  forces 
monochrome  display  colors.  The 
author  uses  TERM  for  packet  radio 
and  for  accessing  host  computers  at 
work.  It  is  great  Tor  any  communica- 
tions that  do  not  require  binary  file 
transfers,  ft  is  small,  fast  and  easy  to 
use. 

Wefl,  there  you  have  It.  Six  pro- 
grams that  run  from  simpte  informa- 
tion, to  a  simple  terminal  to  a  com- 
plete graphics  packet  package  ^  And 
all  this  can  be  yours  by  sending  me  a 
3,5'  disk,  a  self -addressed,  stamped 
disk  marler  to  return  the  disk  to  you. 
and  S2  in  US  furrds,  to  \hQ  address  at 
the  top  of  this  column.  The  other  frv^ 
ctsks  remain  avaiEatite  BS  well,  and  a 
ItsLing  of  all  programs  avaiiabte  ts  on 
the  disk,  Altemativefy,  just  a  printed 
listing  can  be  yours  by  sending  me  a 
self-addressed,  stamped  envelope,  ne- 
quesfing  the  latest  "RTTY  Loop'  disk 
collection  list. 

1  look  forward  to  your  comments 
and  questions,  and  am  busily  look- 
ing Into  some  of  your  recent  ques- 
tions for  future  "RTTY  Loop*  columns. 
Ke^p  them  coming  to  me  by  Snail  Mail 
at  the  above  address,  or  Email  on 
CompuServe  (ppn  75036.2501  )^  Del- 
phi (MarcWA3AJR),  America  Online 
(MarcWASAJR).  or  Internet  (Mar- 
cWA3AjR@aoLcomJ. 


HAND  HELD  MICROPHONE/SPEAKER 
WITH  ANTENNA  C0WN6CT10N. 
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The  FLYTECRAFT"  SFX 
Monoband  Vertical  HF  Antennas 

The  ideal  antennae  where  height  And  space 

are  critical  facto rsl  /S[ow  Rdied  ISOOW 
and  featuring  m  new  heavy-duty  metal  base! 

•  S  unique  modcb  for  SO,  40, 

30,20, 17J5,  12  &  lOmctcffi. 
Each  only  9  ft.  uJI  (1 0  meicr  k 
sligtitty  Sorter,)  •  PrccistcMi> 
wound  full  \vu^%h  beUi  gives 
cKcetlcnt  perfonnance. 

•  UiKjbtnisivc  -  perfect  for 
int£ima-Tcsirici£d  areas.  •In- 
stant set-up  and  tear  down  or 
l^ve  up  perm  an  cm  ly.  •  Top 
whip  adjusts  for  low  SWR 
point.  •  Uses  2  shortened 
lun«d  radials  with  PLYTECRaft* 

RADIAUDOILS-  (lOM  USCS  3,) 


Built  with  prido  &  sold  worldwide  -  FLrrscfiAFT-  usa 


SFX  &0  -  $99.95   40.  30,  20.  17, 15,12  -  $89.95  e«. 
10'-$79,95  Sm  CailJS*|?JO(SO.  40, 10^));S6,50  (lO-lOM) 

^ — --  "   ■  "  - 


SaLisraciion  Oyjtrvileed 

VISA/MC  PHONE  ORDERS 
800^456^1273 

M-F  9A-SP  (FT)  R05- 583-5173 


Send  ChccW  sender 

to:  FLYTBCRAFf 

P.O.  Bo3t  3141 

Simi  Villcy 

CA  93093 


Direct  Digital  Synthesizer  Kits 

OOS-a  SI  49  kit.  S209  assembled. 

•  2  Hz  to  1 2  MHz,  2  Hz  steps.  Sine  and  TTL. 
•Dip  switch  or  parallel  bus  con  trolled. 

•  3"x4'  PWB.  Requires  +/-5  VDC. 

•  5ppm  internal  cnystal  oscillator 

DDS3  PC  S249  kit,  S399  assembled. 

•  8  bit  PC  bus  version  of  ODS-3. 

•  Sine  output  to  +20dBm  into  500 . 

•  0-70  dS  step  attenuator  added- 

•  Provision  for  external  clock  added. 

•  V-Basic  and  C  software  w/sources, 

OOS"fCS89  kit  only 

•  1  Hz  to  524  kHz,  in  1  Hz  steps,  sine  only. 

•  4  "x5"  PWB.  Requires  +/-5  VDC, 

•  Dip  switch  controll  of  discrete  DDS. 

Call,  Write,  FAX  or  e-mail  for  catalog 

Novatech  Iflstruments,  Inc. 

1530  Eastlake  Avenue  East.  Suite  303 

Seattle.  WA.   98102 

206  328-6902  FAX  206  328-6904 

e-mail  novatech@eskimo.com 
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Presenting 

THE  KIFO  12  ELEMENT 
144  MHz  YAGI 


MtHiBt  FOt2-144 


ELECTRICAL  SPECIFICATIONS: 

'Msasuroo  ^ain I2.S  dBd 

E'fl^d  beamwidlh    34  d^g 

H-Plene  bwmwidlti     , i7  deg 


Amateur  Wet 
$142.SQ 


1st  E-Ptano    ,  . 
lslH-Pfan». .  . 

&Vlrr(  ■  I  d  ■  ■  a  _  ■.  L 

RB  naliio  ...... 

Max*reium  power 


.  .  .  .    -18  dS 
.  .  . ,    -15  UB 

1.13:1  lypicfll 

22  dB 

.    20O0Watla 
.  .  .      50  DhfTi 


MECHANrCAL  SPECIFICATIONS: 

Length 17TL.  ■14n. 

BMm       .     1.375'  6061  T-6  AlumbriurTi 

Etemefits    1/4"  Aluminum  nod 

Vyfnd  sunmtHl laH  MPH 

IK*^ up  tu  a'  alemetof 

Bameni  Insulatons  Btadc  Delrin 

All  Slair-jle&g  Ste^   Harthv^rB 

C04x  C>dnnaot{]r N-typ? 

•Afelflhl life 


ALSO  AVAILABLE  HIGH  PERlFOnMANCE  YAGI  ANTENNAS  FOR 

e  METERS,      2  METERS,      222  MHi,      432  WHz 

POWER  DIVIDERS  .,...,STACKING  FRAMES 

Trapo,  W&aH  Sianalr  ATV,  EME,  OSCAH,  FN,  Packet,  Contes^f 


Add  $S  UPS  S/H  for  eacti  amenna,  Sfl  west  of  Mississippi 

PA  nesJcl-ents  add  e%  state  sales  Ihk. 

CALL  OR  WHITE  FOfl  OUR  WEW  CATALOG 


RUTLAND  ARRAYS 

1703  Warren  St.  •  New  Cumljerland,  PA  17070 

Irformation  (717)  77^3570  Spm-lOpm  EST 

Oid^rs  P^gns/FAX  l-&aa536  326S 

DIALER  INQUmES  ARE  INVtTED 
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*'ONLLNE"  LIS.  &  INTERNATIONAL 
CALL  DIRECTORY 
OVER  A  miLION  CALL  SIGNS 

Kamcall  online  service  gives  you  ALL  hams 
via  your  computer  &  modem.  Updated  each 
month!  Onfy%29.95  per  year.  Unlimited  osc  - 
24  hours  a  day  -  you  pay  for  Uie  phone  call 

300:2*2*5628  *  703;R94-^7'?7  •   FAX  703:894-9141 

ryr%     5UCKMASHR 

m^     V     ^  Minwil.VSrBinffl.  23t17 
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NO  TUNERS 

NORADIALS 

NO  RESISTORS 

NO  COMPROMISE 

FIVE  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

nvlaw  In  Ocl.  73,  t  BH         '  Sapl .  ^j,  1 94S         M  ircll  7$,  IflU 
CO.DM-IMS         Mir.W.R.91 

BILAL  COMPANY 

t37  Mmchoster  Drive 

FJQri&sanl,  Colorado  fi0&16 

(719^687-0650 


•Aa-ihf  I  Card 
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COAX-SEAt 


The  Only  M^aterial  That  Will  Adhere  to^ 
Polyvinyl  or  Vinyl  Outer  Coax  Jackets! 


For  m  s  a  r  0  u  nd  an  d  se  al  s 

odd-shaped  fittings, 
Non-conlaminatingand  non- 
conductive. 
Wide  ambient  temperature  ranga 

Stays  f Ce^fble  Jcr  years  insuring 
moisture-pf  oot  connedions. 
Rausable— quick  disconnection 
and  reseating  with  same  material, 
A  must  for  satel  lile  TV— 
mic-rowave  work. 
Hundreds  ot  uses. 
MoistufOprools  aEI  connections. 


COAX- SEAL  ,  ,  ,  This 
Bpacs-a-ga  mat4Fl3l  Is 
EJmple  la  apply.  FtertWe  ^ 
Qi  plastkL  Vfrap  b  COVsr 
tf>wBrd  fitling.  Mte\ 
vnvppirig,  mold  to  lonn  a 
smooth  aortacfl  Bnd  lofce 
out  ail 

EFFECTIVE 

MClSTUnEPROOF 

INEXPENSIVE 


I 


I 

I 


EVER  YLNBAND  COAXIAL 
CONNECTOR  NEEDS  COAX-SEAL 

(Trial  packetfor  4  connectors- $  too  ppd. 


UNIVERSAL  ELECTRONICS,  INC 

4555  Groves  Road,  Suite  12    Columbus,  OH  43233 
Phone  {614J  966-4605  ■  FAX  (614)  866-1201 
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For  High  Performance  in  Repeater 
Technology,  Go  with  the  Leader- 

SPECTRUM 

S"7R  Basic  Repeater 


it 


^«^<^«*  eo.„^. 


*Ttant 


10-40  Watt  Units 

2M,  222,  440  MHz 

Super  Sensitive/Selective  Receivers 

Unusually  Good  Repeat  Audio 

Proven  Performance  throughout 

the  WoridI 


SCR1400 

REPEATER  W/150  WT.  2M  Amp 

&  30A  POWER  SUPPLY. 

(All  items  available  separately) 

Shown  in  optional  cabinet. 


Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S.AP. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only- 


Stand  Alone" 
or  use  with 
your  control  fer 


^""'f''-  ^..i. 


For  that  new  Machine — Spectrum 
makes  2  lines  of  Repeaters— the 
Deluxe  SCR  1400  and  the  new  basic 
low  cost  S-7R  line. 

The  S-7R  Repeaters  maintain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years. 

However,  all  of  the  "bells  &  whistles" 
have  been  eliminated— at  a  large  cost 
savings  to  you!  The  S-7R  is  a  real 
"work-horse"  basic  machine  designed 
for  those  who  want  excellent,  super-re- 
liabie  performance — but  no  frills!  For 
use  as  a  complete  ''stand-alone"  unit, 
or  with  a  controller. 

Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in*  options, 
then  you  want  our  SCR  1400— the 
new  successor  to  the  "Industry  Stan- 
I"  SCR  1000/4000. 


Avallabie  with  Autopatch/ReversB 
Patch/Landline  Control;  TouchTone 
Control  of  various  repeater  functions; 
'PL';  ^'Emergency  Pwr./ID;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps,  etc. 


■  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.,  Antennas,  Duplexers^ 
Cabinets,  etc.  Inquire. 


SRBmiUM  COMMUHICATIOHS  CORP. 


1055  W.  Gerinantown  Pk,  S4  *  Norristown,  PA  •  (610)  631-1710  •  FAX:  (610)  631-5017 
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^^  riumoer  1 4  on  yo 

Carr's  corner 


Number  1 4  on  your  Feedback  card 


Joseph  1  Carr  K4iPV 

pa  Box  1099 

Fans  Church  VA  2204 1 

Simple  Band-Pass  Filters  for 
Receiver  Projects 

One  approach  to  designing  simple 
mdio  receivers  is  to  use  a  broadband 
front  end.  Atthougin  at  one  time  the 
front  ends  of  radio  receivers  were 
tuned  to  a  specific  frequency,  for  the 
past  two  decades  or  so  a  broadband 
approach  has  been  popular  The  need 
for  broadband  tuning  became  appar- 
ent to  rue  whan  I  was  working  on 
some  direct  conversion  receiver 
(DCR)  designs.  The  DCR  is  similar  to 
the  superheterodyne  (Fig Lire  1)»  ex- 
cept  that  the  local  oscillator  (LO)  oper- 
ates on  or  quite  near  the  desired  RF 
frequency. 

For  example ,  If  you  wanted  to  tune 
a  DCR  to  receive  a  7050  kHz  CW  sig- 
nal, and  wanted  about  a  1000  Hz  beat 
note  in  your  earphones,  then  the  local 
oscillator  would  be  set  to  either  7049 
or  7051  kHz.  When  the  local  oscillalor 
signal  and  the  7050  kHz  RF  signal  is 
heterodyned  together,  the  result  is  the 


1000  Hz  difference  signal.  An  audio 
low-pass  filter,  or  a  transformer  that 
acts  inherently  as  a  low- pass  filter" 
when  the  other  signals  in  the  pass- 
band  are  RF.  at  the  output  will  select 
the  difference  signal  over  the  LO  and 
RF  components  that  survive  the  het- 
erodyning process. 

Most  DCRs  use  simple  double-bal- 
anced mixers  (DBM)  of  the  diode  vari- 
ety, or  Wilson  Transconductance  Cells 
{of  the  NE-602  IC  variety)  as  the  fre- 
quency converter.  In  both  cases, 
strong  signals  appearing  at  the  input 
can  wipe  out  the  effectiveness  of  the 
mixer.  In  addition,  there  are  a  nurnber 
of  other  ways  that  even  relatively  weak 
out"Of-band  signals  can  appear  in  the 
output  of  the  DCR,  Although  specific 
frequency  tuning  is  used,  it  adds  one 
tuning  control.  The  minimalist  design 
approach  requires  a  bandpass  filter  at 
the  front  end  that  admits  only  those 
signals  that  are  desired. 

Figure  2  shows  the  circuit  to  a 
bandpass  fiiter  made  by  cascading 
low-pass  and  high-pass  filter  sections. 
tn  practice,  some  isolation  may  be  re- 
quired between  the  LPF  and  HPF  sec- 


tions, unless  there  is  a  relatively  wide 
separation  between  the  cut*off  fre- 
quencies. Each  section  is  a  five- ele- 
ment design  with  0.1  dB  ripple  (more 
or  less),  as  defined  in  recent  editions 
of  The  ARRL  Radio  Amateur's  Hand- 
book. The  values  for  the  components 
are  found  as  follows: 

L1  =9A2&F 

L2  =  15,72/F 

L3  =  9.126/F 

L4  =  5.803/F 

L5  =  5.803/F 

G1  =  4365/F 

C2  -  4365/F 

C3  =  2776/F 

C4=  166a/F 

C5  =  2776/F 
where  F  is  the  frequency  in  megahertz 
(IVlHz)p  the  inductances  are  in  micro- 
henrys  {ixH)  and  the  capacitances  are 
in  picofarads  (pF). 

The  printed  circuit  board  {PCB]  pat- 
tern in  Figure  3  is  designed  for  minia- 
ture 7mm  and  10mm  coifs  of  the  sort 
made  by  Tof^o.  and  sold  through  Digi- 
Key  (RO.  Boh  677,  Thief  River  Fatis 
MM  56701-0677;  1-800-344-4539). 
However,  if  a  toroidal  core  coil  is  used, 
which  you  can  home-brew,  then  use 
the  two  outer  pins  on  the  three-pin 
side  of  the  coils'  foil  pattern  to  make 
the  connection  (that  corresponds  to 
the  internal  wiring  of  the  Toko  coils).  If 
you  want  a  copy  of  the  PCB,  they  are 
available  for  $4.25  plus  $1.50  S  &  H 
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Figure  1.  Block  diagfBm  of  3  dtrect  coriverslon  receiver. 
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Photo  A.  Actual  aS'huiit  filter  circuit 


per  order  from  FAR  Cireuits  (13N640 
Field  Court  Dundee  IL  60 11 8). 

Rgure  4  shows  one  version  of  the 
circuit  intended  for  use  at  the  front  end 
of  a  high  performance  AM  broadcast 
band  receiver  that  I  am  working  or. 
The  filter  has  -3  dB  cutoff  points  of 
500  kHz  and  2,000  kHz  with  the  val- 
ues shown.  The  completed  filter,  using 
the  RGB  of  Figure  3  and  the  values 
shown  in  Figure  4,  is  shown  in  Photo 
A.  The  shieEding  is  made  from  strips  of 
1"  brass  sheet  metal  strips.  These 
strips  are  typicaily  available  in  hobby 
shops  that  deal  with  model  builders, 
as  weil  as  "lapidary"  and  amateur  jew- 
elry makers'  shops.  The  sides  of  the 
box  were  bent  square,  then  soldered, 
The  corners  were  joined  with  soldered 
bits  of  brass  righl  angle  stock  (avail- 
able from  the  same  sources). 

By  the  way,  if  you  wish  to  experi- 
ment with  direct  conversion  receivers, 
you  might  want  to  look  into  the  NE-602 
IC  and  the  Mini-Circuits  passive  dou- 
ble balanced  mixers.  Ocean  State 
Electronics  (P.O,  Box  1458.  Westerly 
Rl  02891;  401-596-3080)  lists  one  of 
the  Mini-Circuits  DBMs  in  their  cata- 
log. They  also  sell  the  MAR-x  series  of 
Mint-Circuits  monolithic  microwave  in- 
tegrated circuits  (MMlCs).  Write  for 
their  1994-95  catalog^ fs  interesting 
for  the  ham  builder. 

If  there  is  enough  interest,  then  I'll 
cover  the  basic  direct  conversion  re- 
ceiver designs  In  this  column  in  the 
near  future. 

Book  Note 

Recently  one  of  my  publishers. 
Hightext  Publications  (RO,  Box  1489, 
Solana  Beach  CA  92075;  1-800-247- 
6553)  sent  me  a  newly- released  book 
that  1  found  IhriCling.  Modeling  Engi- 
neering Systems  by  Jack  W.  Lewis  is  a 
real  must  for  anyone  interested  in  writ- 
ing PC-based  software  modeEs  of 
electrical  circuits  and  mechanical  de- 
vices. This  text  grew  out  of  a  course 
the  author  took  at  MIT,  as  well  as  his 
own  professional  experience.  Expect- 
ing to  find  this  topic  a  real  snooze.  I 
was  pleasantly  surprised  for  Lewis' 
book  makes  the  once-arcane  art  of 
modeling  accessible  to  anyone  with  a 
basic  math  background. 

Although  at  least  introductory  cal- 
culus is  needed  to  get  the  most  out  of 
this  book,  calculus  is  not  strictly  nec- 
essaryp  as  Ihe  clear,  welt-thought-out 
writing  style  makes  complex  concepts 
easily  understood. 

Lewis  starts  off  by  teaching  us 
something  about  the  engineering  de- 
sign process "...  in  a  nutshell,^  as  he 
puts  it.  Although  the  book  Is  on  the 
subject  of  creating  PC -based  models, 
Lewis  cleverly  uses  electrical  circuits 
and  mechanical  thingees  to  illustrate 
the  different  approaches  ...  a  fact  that 
is  immensely  important  to  those  of  us 
who  have  some  knowiedge  of  technol- 
ogy but  are  not  yet  well-versed  in  the 
mysteries  of  writing  models. 

I  tried  very  hard  to  find  something 
negative  to  say  about  Modeting  Engi- 
neenng  Systems  because,  as  my  own 
experience  tor  the  past  25  years  indi- 
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DESIGNED  FOR  ONE  REASON ...  TO  HAVE  FUN! 

AND  BOY  DOES  H  DELIVER!!! 


longe 


boncj 


just  plug  in 


SCOUT 


+  *lC  • 


**».|' 


Hift^ 


*uo*o 


I- 


^rtiP 


riSMAU 

AAakes  mobile  or  portable  fun  for  more  hams  ifian  ever  before. 
Fte  olmost  any  oar,  even  compacte,  AAeasuring  only  2.5"  X  7,25 
X  9.75'',  ihis  five  lb,  fravd  companion  hxb  in  a  briefoase  with 
plenty  of  room  ta  spore.  -mi-- 

Recefver  mns  ckcles  oround  rigs  of  twice  he  price.  90  dB 
dynamic  range,  bw  phase  noise  d^ign  lete  you  hecr  the 
w^ok  ones  even  on  aowded  bonds.  Ifs  no  fun  if  you  a:m\ 
heareml 


^^^-^ 
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""^^-^ 
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MADE  IN 
USA 

otenfed  'Jones"  Filter  provides 
variable  bandwidth  9  pole  crystal 
filter  -  500  Hz  to  2.5  kHz.  Ihe  right 
filter  for  every  condition  at  the 
fouch  of  Q  knob. 

*SYNCHRO'LOCK'  software  keeps 
VFO  virtually  drift  Iree  regordless  of 
tempetuture  voriotkms. 

Optionol  h4oi^  Blanker 

SS8  and  CW  50  Woits  Output 
Adjustable  To  3  Wolts 

Runs  Off  12-14  VDC 

TX -10  Amps,  RX-.6Amps 

Receive  Offset  Tuning 

Built-in  Iambic  Keyer  with 
Ugendory  QSK.  Speed  ad  ustabl© 
on  front  and  shown  in  display. 


rismpu 

Just  sit  down  and  operate.  MoBier  every  feotum  in  minutes- 
no  modem  rig  is  os  easy  to  use.  Cfrange  band  modules  in 
o  flash  to  work  1 60-1 0  m^a^  including  WARC. 


*  Includes  one  bond 
module  of  your  choice 

§29  *  Each  additional  bond  module 

SCOUT  ACCESSORIES: 

MODEL  PRICE 


At  S549,  if  s  hdf  the  price  of  ifie  cbsest! 
competition.  No  otfier  rig  pocks  so  mucfj 
peffonroncB  at  so  bw  o  prioe.  Have  fur 
on  HF  wrthout  spending  a  foflune. 


WmMOtATOf 

Crystal  mixing  (no  synfhesizBr)  oo^^led  with 
meticulous  circuit  design  yields  sparkling  clean 
fBceive  audio.  And  you'll  marve]  at  the  un- 
solicited compliments  on  transmit  audio. 


296  Mobile  Brocket 

297  h4oise  Blanker 

937  1 1  Amp  Power  Supply 

938  Trny  Switching  Supply 
(Only  3  lbs  J) 

700C     Hand  Mike 

607       Weighted  Key  Poddle 

291       Antenna  Tuner 

VISA,  MC,  DISCOVER 

*Plus  shipping  and  handling; 
I  call  toll-free  for  charges. 


$15.00 
$19.50 
$79.00 
$95.00 

$39.95 
$39.00 
$89.00 


CALL  1-800-833-7373 

Telephone  Hours: 

9:00  AM  -  5:30  PM  Eastern 


. ,  America  *s  Best! 


IliS  E>o%  Panofi  Pv^mwf 
S«vi«rvill«.  TN  t7W2  USA 

r«:(6l5)42ft-MS3 
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Flgum  4.  AM  BCB  version  of  me  f if  ten 


cates.  reviewers  afe  supposed  to 
maintain  ihejr  lough  image*  by  casti- 
gating the  ancestry  of  aulhors,  or  tear- 
ing ddwn  their  ego  or  somehow  vilify- 
ing Iheif  work.  But  that  would  be  the 
jealousy  of  a  teltow  aulhor  s  pea  King, 
not  my  actusi  judgement,  i  realty 
couldn't  find  anything  missing  or 


vvrong  in  Lewrs'  book,  try  as  I  might 

1  can  predict  one  thing  about  Mod- 
elirig  Engineering  Systems,  however: 
Fonward-kxjking  engineering  axxl  elec- 
tronic technology  schools  will  adopt 
Lewis"  book  and  recommend  it  to  ttieir 
students-  Backward  schools,  where 
the  professors  are  less  like  practicing 


engineers  and  more  like  sedentary 
slugs  teaching  running,  wilt  take  note 
of  three  facts;  1)  It  is  low-priced 
($13.95  not  599,95);  2)  It  is  an  easy 
read:  and  3)  it  is  a  large  paperback 
rather  than  ctoiibound  .  .  .  and  there- 
by  reject  it.  Aft@r  all,  they  will  unrea- 
son, why  give  students  an  easy-lo- 


read  hook,  that  makes  a  difficult  sub- 
ject damn  near  easy,  and  that  costs 
less  than  dinner  out? 

Serkjusly.  though,  if  you  have  any 
Interest  in  computer  modeling  of 
circuits  (or  any  engineering  system), 
then  give  Jack  Lewis'  book,  Modeling 
Engineering  Systems,  a  close  read 
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Ham  help 


Numbdr  15  on  your  Feedt^ck  csrd 


We  are  happy  to  provtda  Ham  Help  hstings  free  on  a  space  availabie  basis.  To  m^e  our 
job  ea$ivr  and  lo  ensure  that  your  Hsting  is  correct,  please  type  or  print  your  request 
ciearfy,  (ioobte  spaced,  on  a  futi  (8  1/2*  xiV\  sheet  of  paper.  You  may  also  uphad  a  ttst- 
hg  as  E-mati  to  Sysop  to  the  73  BBS  /Special  Events  Message  Area  #?  1.  (2400  baud,  8 
data  bits,  no  partty,  7  siop  hit  {603}  924-9343}.  Ptease  mdtcate  tfftts  for  publtcation.  Use 
vf^^er-  arfd  kmer-case  iettefB  where  appropriate.  Afso,  print  numbers  carefutty — a  1,  for 
exampie,  can  be  mtsfead  as  the  iettefS  1  ori.or  even  the  number  7.  Spedftmify  mention 
that  your  message  ^  for  the  Ham  He^  Column.  Pfease  remember  to  acknowtedge  re- 
sponses to  your  recfuests^  Thank  you  for  your  cooperation. 


fl^^  Ny  mber  1 G  o  n  you  r  Feedbac  k 

Dealer  directory 


cafd 


NEEDED:  Service  manual/schematic 
for  a  SIGMA  Model  AF-250L  AM/FM 
Analyzer  I  will  gladly  pay  the  photo- 
copy and  postage.  Thanks.  Kenny 
Huason  K5QLP,  1021  Bth  St.,  Bay  City 
TX  77414. 

Where  ^n  t  purchase  (he  Ope  rati  r>g 
Manual  for  a  SWAN  HF700S?  Please 
reply  via  Fast  lo  (409}  746-7370.  Ray- 
mond Barnes  KC5AWE. 

WANTED:  Manual  for  LAFAYETTE 

SJx-band  Communications  Receiver 
eCR-101.  I  w»M  pay  for  copy  and 
postage  costs.  Thanks.  Eugene  Tayior 
KBSKRt.  12QW  Witlard  St.,  North  Hoi- 
fywood  CA  9 reus.  Tei.  (878}  767- 
2972, 

I  am  in  need  of  any  schematic,  manual 
or  specifications  on  a  19S6  microwave 
downconverter  manufactured  by  Mt- 
croelecironics  Technology  ir^c  Model 
CL-201T  It  was  used  for  INMARSAT 


(approx  1600  MHz).  I  wan!  to  use  It 
for  GOES  reception  (1691  MHz).  I  will 
pay  ar^y  costs.  Jim  Kocsis  WA9PYH, 
2217Hidder}  Oaks  Ct.,  South  Bend  tN 
46628. 

I  am  trying  to  locale  Earl  L.  Eggers 
HR1 E2.  Of  ariyone  that  may  be  able  to 
help  me  }eam  about  the  time  he  spent 
m  HorKiums.  Earl  was  active  in  Hon- 
duras in  the  late  50's.  Dr.  Michael  K, 
Gauthf'er  K61CS,  9550  Gallatin  Rd, 
Downey  CA  9Q240'2538. 

f  would  like  to  COn-espond  with  Ama- 
teur  Radio  and  CB  Radio  operators. 
Please  write  to  Estefte  Casaldi,  A  AAA, 
3343  Webster  Ave..  Pittsburgh  PA 
15219. 

1  have  several  old  Model  33  printers 
and  a  Model  40  teletype  unit  with  a 
built-in  printer.  These  are  free  to  any 
organization  or  person  that  can  use 
them.  Contact  me  evenings  at  (815) 
7a&S360.  Mike  OVay. 


DELAWARE 
New  Castie 

Factory  authorized  deafer  I  Vaesu,  ICO^, 
Kenwood,  ARRL  Publications  Caiibook,  ARE 
HanilJnk,  AEA.  Kantronics.  Ameritrori. 
Cushcraft,  HyGain,  Hetl  Sound,  Standard 
Amateur  RadKS,  MFJ,  Hustler,  Dtamond.  Bitf- 
lernut,  Astron.  larsen.  and  mych  more. 
DELAWARE  AMATEUR  SUPPLY.  71  ItoKl* 
ow  Road.  New  Caetle  DE  19720.  (302)  328- 
7728, 

NEW  JERSEY 

Lodi 
NOftr  JifBe/s  newest  Two  Way  Radio  and 
Electronics  Deafer  is  now  open.  Sates  of 
Ham,  Business.  Marine  and  C.B.  two  way 
equipmeni  as  weil  as  Scanners.  Shortwave, 
Electronic  Kile,  Aniennas,  Books,  Cable  Box- 
es and  more.  Fnendiy  service  and  low 
prices.  Advanced  Specmlties.  114  Essex 
$tr«ei,  Lodi  Hd  (17644.  (201 )  VHF~20e7. 

MEW  JERSEY 
Park  Ridge 

Nortb  Jersey's  oldesl  and  finsst  Shortwave 
and  Ham  Radio  Dealer  Tliree  minutes 
Irom  Garden  Stale  Pkwy  and  fW  Tt^mway. 
Ayttioriied  Dealers  Idr  AEA,  Alpha  Ostta, 
Otamond.  I  COM.  Japan  Radio  Company, 
Kenwood,  Vectrontcs.  Yaesu.  Ham  Sales, 
Lee  WK2T  GILFER  SHORTWAVE,  52  Park 
Ave.,  Park  Ridge  NJ  07656,  (201)  391- 
7687. 

NEW  YORK 

Manhattan 
Manhattan's  largest  and  only  ham  RatSo 
Store,  also  full  Etne  of  Syspness,  Marine.  Avh 
a  [ion.  Shortwave  Radios  and  Scanners,  and 
Cellular  Phones  and  Beepers.  Large  se tec- 
lion  of  Books.  Antennas.  Tesl  Eqjipment, 


coaxal  cahb  ano  parts.  Fu^l  Service  Repair 
Lab  on  pi^fnises  Our  44th  Year.. We  carry 
all  major  fines:  MOTOROLA,  ICOM.  KEW 
WOOD,  YAESU,  BENDIX  KING,  ASTRON, 
AEA.  SONY,  PANASONIC.  MFJ.  CCTV 
CAMERAS  AND  MOfVITORS,  BIRD 
WATTMETERS.  FREQUENCY  COUhfTERS. 
SCANNERS.  HYGAiN.  VISROPLEX,  HEIL 
CAiLBOOK.  ARftL  OTHER  PUBLICA- 
TIONS. Open  7  days  M-F  9-6  p.m.;  Sat.,  113- 
5  p,m..  Sun.  11-4  p.m.  We  ship  Worldwide. 
Call.  Fax.  or  write  for  information  and  prices* 
Yoyr  one  Source  for  HAM  and  Business 
Radios  .  .  .  BAftRY  ELECTRONICS,  5T2 
Broadway,  Hew  York  NY  10012,  (212)  925- 
7000.  FAX  {212)925-7001, 

OHIO 

Columbus 
Centml  Ohio's  full- line  authorized  dealer  for 
Kenwood.  JCOM.  Yaesti,  Allnco.  Japan  Ra- 
rfio.  Siafldard.  AEA  Cushcmfl  Hustief.  Dit' 
mend  and  MFJ.  New  and  \me&  eQu^eni  on 
display  and  operational  m  our  new  10.000 
sq.  ft.  facility.  Large  SWL  Depanment  toa 
UNIVERSAL  RADIO,  5030  Americana 
Pkwy.,  Reynoldsburg  (Columbus)  OH 
43068.  (€14)  &6&42B7. 

PENNSYLVANIA 

Trevo«a 
Authorized  fadofy  sales  and  service.  f^N- 
WOOD.  1C0IW,  YAESU.  featuring  AMER- 
ITRON,  B&W,  iWFJ,  HYGAJN,  KLM, 
CUSHCRAFT,  HUSTLER,  KANTRONJCS. 
AEA.  VIBROPLEJ<.  HEIL  CAILBOOK.  AR- 
RL Publications,  and  much  more. 
HAMTRONICS.  INC,>  4033  BrownsviNe 
Road.  Trevose  PA  19047.  (215)  357-1400, 
FAX  (215)  355-89S3.  Sales  Order  1-800- 
426-2G20.  Circle  Reader  Service  298  for 
more  information. 


DliitT^ftufQgnipariyntmeandWMgigCWCgiainc^lQSOi^^  a£$42Dy«wty  (prepaidt,or$2l0 

for  in  noflltt  (fnpaiO}.  *to  nmMm  of  ntf^nfer  busineu  pleaw  Dnoaff  laa  ans  payrneri  wuA  tmefi  us  60 

Mai)  to  n  Amaieur  Radio  Tocb/.  70  me.  202  N.  PetedMrDugfi.  NH  Q3458 


Wayne  is  mad  as  hell  ... 
,..and  he  doesnH  want _^iiii 
to  take  it  anymore! 

Declare  War! 

On  Our  Lousy  Government 

F€d  up  with  ib^  mess  in  Washington? 
The  mess  In  your  state  capital? 
Poverty,  crime,  our  railing  schools? 
Wavne  Green  has  solutions. 
Clever  solutions, 

Wayne  Green's  unique  reasoning  is 

intriguing  —  even  dciighiful.  Whether  you 
are  horrified  by  his  proposLils  or  you 
embmce  them,  it  is  impossible  lo  ignore  ihe 
basic  lesson  he  presents:  It  is  lime  to  bring 
logic  —  noi  emoiions  —  to  bear  on  Amer- 
ica's dilemmas.  His  spin  on  America  in  the 
90's  helps  us  to  ondersiancl  how  simple  the 
seemingly  complex  issues  aie.  All  ii  lakes 
is  looking  at  them  from  an  emirely  new 
vievvpoioi. 

Now  avaiEabKe  in  one  complete  volume. 
Declare  Witr!  is  lull  of  thought  provoking 
ideas  and  soluiions  to  some  of  the  most 
difriculi  problems  facing  ourcounirv'^  today. 

Sp€€ial  For  73  Readers 

only — IpX(/#Ull  ppd. 
Order  Toll-Frees 

800-234-8458 


Sell  your  product  in  73  Amateur  Radio  Today. 
Call  Dan  Harper  today  at  1-800-274-7373. 


POWER 

NCKir 


1 2V/2  0  Amp  Hours  of  dependable 
power,  in  a  convenient  soft  case. 
Simply  in&ert  the  cigarette  adapter 
plug  normally  used  m  yotir  car's 
lighter  to  instead  plug  into  ttie 
POWER  POCKET„  The  POWER 

POCKET  provides  hours  of  extended  talk  time,  up  to  6  times 

longer  than  standard  battery  packs! 

•  Emergencies  -  Specel  Events  -  Search  4  Rescue  -  Hiking  - 
Cycling  -  Hamfests  -  Field  Day  -  Etc. 

Compact  slim  design  that  Is  light  weight. 
only  30  ozs.  with  a  beil  loop  and  stouider 
strap  included. 

1 10V  Wall  Charger  included  Charge  rate: 
6-8  hours  from  complete  dlsctiarge. 


Withotit 


POCIET 


HTis 

Boft'tte 
QBughl  witfi 
BtitaPOWER 
POadTwhetJ 
you  neetl  ft 

fJJDSi, 


Sealed  lead  acid  case,  can  be  recharged  to 
100%  without  memory  effect  of  NtCads. 


Tfie  POWER  POCKET  t$  BV3flat)ie  tram  most 
tmpr  Amstettr  RsdfO  Ositers.  or  cortsael 

i£&  €OMFAMY 

1275  NGnjvB  Street 
Anaf^a^mCA  92105 

(BOO)  962-261  f 
(714)  630-4541 
Fax  (714}  630-7024 


I 


CIRCLE  54  ON  READER  SERVICE  CARD 
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Qrp 


NymbcT  17  on  your  Feedback  card 


MichMe!Bryce  WB8VGE 
2225  Mayflower  NW 
Massitlon  OH  44646 

Several  months  ago,  i  descfiDed  a 
small  QSK  modufe  for  ihe  Howes 
transceiver.  This  circuit  worked  so  well 
that  I  decided  to  use  it  m  another  nq. 
However.  I  did  not  want  to  build  aiiotiv 
er  one  on  perftsoard.  Thai  method  is 
fine  if  you  only  need  one  or  two 
copies.  So,  this  month,  here  is  the  PC 
board  and  overlay  for  the  QSK  mod- 
ule. 

Several  items  have  been  changed 
since  the  circuit  Came  Out.  First,  the 
switching  relay  is  now  a  sealed  muni- 
pole  jobble  that  switches  very  fast.  It's 
available  from  Digi-Key  electronics  at 
a  reasonable  price.  Also,  there  are 
several  holes  in  the  PC  board  lor  extra 
connections  to  the  -fia  volts  and 
ground  returns.  No  more  running  wires 
back  to  an  undersized  terminal  strip.  A 
reverse  polarity  protection  diode  and 
fuse  has  been  added  as  welL  Every- 
thing mounts  on  one  PC  board,  with 
plenty  of  room  for  new  builders  to 
move  around  with,  The  PC  board  is 
available  from  FAR  Circuits  (see  the 
Parts  List). 

Aside  from  the  relay  and  the  two 
trimmer  pots,  nothir^g  is  espedatly  cfH- 
lea).  You  should  use  your  junk  box  for 
this  project.  Vou  can  assemble  only 
the  sections  you  need,  without  worry- 
ing  about  screwing  something  up.  If 
you  don't  need  the  sidetone.  then 
don't  install  those  parts.  Likewise,  if 
you  don't  need  the  keying  relay.  The 
reed  relay  for  the  transmitter  is  an  off* 
Ihe-shelf  part  (rom  your  local  Radio 
Shack  store.  Any  suitable  ree<f  relay 
will  work,  provided  you  can  get  it  to  Tit 
on  the  PC  board. 

I'll  refer  you  to  the  original  article  for 
the  ins  and  outs  of  the  circuit.  Most  of 
the  circuit  is  very  sample  Stufl  to  figure 
out  TroubfeshootTng  should  be  limited 
to  taking  voltage  reading  at  the  pins  ol 
the  LM324. 

Now,  the  next  lime  you  need  a  QSK 


Low  Power  Operation 


board,  you  have  a  cheap,  easy  and 
quEck  option. 

Junk-Box  Rllecs 

In  the  older  days  of  ham  radio,  you 

couid  set  up  a  complete  station  with  a 
couple  of  burned-out  TVs,  Since 
thir>gs  have  gone  totally  solid-state^ 
Tve  found  used  TVs  to  be  a  lalher  tim- 
rted  source  of  twjfldir^  material.  How- 
ever, I  received  this  letter  from  Neil 
Iverson  N7NI.  The  following  is  how 
Nell  gets  most  of  his  pans  for  his  QRP 
projects. 

''A  local  TV  repair  shop  sets  their 
unrepairable  TVs  outside  by  the  side 
of  the  shop,  and  ihey  weioome  me  to 
pick  parts  out  of  them.  Note  that  many 
of  the  tuners  now  being  tossed  out 
have  absolutely  supert)  dual-gate 
MOSFETS  in  b0(h  the  VHF  and  UHF 
sections,  along  with  some  switching 
diodes  and  varicaps,  loo.  I  bring  home 
the  whole  tuner  assembly  and  careful- 
ly lift  out  ttte  parts.  These  tuners  are 
varactor-iuned  and  so  there  is  no  shaft 
or  knob  sticking  out  from  them, 

"Some  of  the  IF  strips  also  use  du- 
al-gale MOSFETS  at  41  MHz.  They 
wiEl  work  great  in  our  QRP  projects. 

*Arx)ther  place  to  look  is  at  the  CRT 
connector.  Ifiem  is  usually  a  small  cir- 
cuit board  there  with  three  video  out- 
put transistors  on  it.  Sometimes  those 
three  transistors  are  suitable  for  power 
output  RF  finals  in  a  ORP  transmitter 
You  can  check  their  specifications  in 
the  NTE  or  SK  replacement  guides  by 
seeing  what  their  replacements  will  do. 
Here  are  some  common  types  Tve 
found  in  ]unk  box  TVs: 


Type       Watts 

(c    VoBo 

Hfe 

FT 

(MHz) 

2SCt124 

to 

1A 

140 

160 

120 

2SC1226 

10 

3A 

50 

120 

150 

2SC1678 

to 

3A 

65 

40 

150 

2SC1957 

0,75 

lA 

75 

90 

250 

2SC1955 

0.6 

4A 

70 

120 

20Q 

2SC1973 

12 

3A 

65 

80 

300 

NSD  U01 

6.25 

1A 

90 

120 

200 

039-1 

. — 

1A 

90 

90 

150 

To  Pin  6  of 

AF  Gain  Control 


"Some  of  these  video  tfanslstors 
have  breakdown  ratings  of  300  volts, 
and  pretty  good  high  frequency  re- 
sponse. TheyVe  weil  worth  saving  out 
and  keeping  lor  future  projects, 

"Another  part  I  watch  for  are  the 
damper  diodes.  Those  have  ratings  of 
600  volts  and  higher,  usually  1  amp  of 
current,  and  they  switch  within  200 
nanoseconds  There  are  also  lots  ol 
siDaH  inductors  and  beads  that  are  al- 
ways  useful.' 

An  HW-8  Modification 

Heres  a  new  modification  for  the 
HW-S  rig,  it^s  by  Robert  Waller 
N1EBA.  and  came  to  me  v»a  Com- 
puServe. I  hope  you  enjoy  this  modifi- 
cation. Robert  writes  the  following: 

"Last  year  I  bought  a  used  HW-S 
and  after  using  it  fof  sofne  time,  partic- 
utarfy  on  the  80  meter  band.  I  became 
annoyed  at  the  constant  adiusling  ol 
the  RF  gain  control,  due  to  strong  sig- 
nals, If  the  signal  was  loo  strong  one 
would  have  to  turn  the  RF  gain  control 
down.  If  the  signal  was  too  weak,  the 
RF  gain  control  had  to  be  turned  up. 
This  was  annoying  because  In  the  real 
worfd  radio  stgnat  strengths  do  not  re- 
main constant.  There  was  never  an 
ideal  position  for  this  control  With  the 
BF  gain  control  in  its  most  dod^wise 
position  on  the  HW-fi  there  is  a  ten- 
dency for  the  RF  amp  to  overload  Itself 
or  the  product  detector  and  audio  cir- 
cuits. As  a  result,  distortion  Is  heard,  i 
decided  lo  investigate  why  this  was 
happening. 

"Alter  looking  at  the  schematic  ol 
the  HW-3,  I  discovered  that  the  HW-e 
does  not  have  an  automatic  gain  con- 
trol (AGO  circuit.  I  decided  to  look  into 
the  possibilities  of  installing  my  own 
AGC  circuit  into  my  HW-S  and  came 
up  with  the  circyit  shown. 

The  cfrcuil  applies  a  negative  voit- 
age  derived  irom  the  audio  output  to 
the  gate  of  Q1  of  the  HW-8.  The  hatf- 
wave  rectifier  Dt  rectifies  the  audio 
to  produce  unliitered  DC  taken  from 
pin  6  of  the  audio  gain  control.  This 
voftage  1$  then  filtered  by  CI  to  pro- 
duce a  negative  DC  voltage.  Current 
is  then  passed  through  R2.  C2  is  then 
charged  and  discharged  by  the  RC 
cor>stant  created  by  C2  and  R3.  This 
RG  constant  determines  how  fast  the 
AGO  action  will  be.  D2  ensures  that 


the  voltage  presented  to  the  gate  of 
Q1  never  goes  positive  more  than  0.6 
volts.  SI  is  used  to  bypass  the  AGC 
drtuil  altogether,  if  you  want  the  op* 
tion  of  no  AGC.  I  tourvi  thai  Lhe  AGC 
clrtuM  may  not  t>e  necessary  on  higher 
frequency  bands.  Most  of  the  parts 
values  were  determined  by  what  t  had 
available  at  the  time.  Other  values 
may  be  used  to  optimize  the  circuit 
lor  personal  preferences.  In  addition,  a 
variable  resistance  may  tse  used  at 
R3  to  change  the  RC  constant,  there- 
by changing  the  action  of  the  AGC 
(faster  or  slower).  Other  configurations 
are  poss^le  as  well.  1  chose  to  keep 
my  circuit  as  simple  as  possible.  1  aiso 
Increased  the  receiver  sensitivity 
slightly  by  replacing  Q1  with  a 
2N4416.  A  2N4416  has  a  higher 
Iransconductance  than  the  MPF105. 
Chang  tr^  Q1  is  opttonaL 

"I  mounied  all  components  on  a  1  x 
2  piece  of  perfboard  and  glued  the 
board  with  silicone  sealer  to  the  interi- 
or of  the  chassis.  To  connect  the  cir- 
cuil  to  the  HW-e.  disconnect  the 
ground  side  of  R5  in  the  HW-S  and 
connect  the  output  of  the  AGC  circuit 
to  R5.  Connect  the  input  of  the  AGC 
drcuit  to  pin  6  of  the  AF  gain  control  in 
the  HW-8.  I  attached  Si  through  ihe 
extra  holes  of  the  connector  on  the 
rear  of  the  HW-S  since  1  didnl  want  to 
alter  the  cabinet  Connect  the  ground 
of  the  AGC  drcuit  to  the  chassis  of  the 
HW-8, 

"I  found  having  ari  AGC  Circuit  on 
my  HW-fl  handy  when  working  signals 
on  the  SO  meter  band.  It  can  be  tricky 
at  times  to  copy  code  with  signals 
varying  ali  over  the  place,  especially  \{ 
one  cannot  concentrate,  like  my  self , 
because  of  other  distraclions-  This  dr- 
ojit  will  be  beneficial  where  an  extra 
hand  may  not  be  available.*  From 
Robert  Walter  NIEBA,  Waterford. 
Connecticut,  Prodigy  SDf^T67A,  Com- 
puServe 72614,3270. 

HW-d  Modification 

Have  you  pidied  up  an  HW-9  late- 
ly? Can't  seem  to  figure  out  why  it 
seems  lo  work  great  on  some  bands, 
but  plays  dead  on  another?  Well,  the 
trick  may  be  as  simple  as  a  mlstuned 
stage.  Alter  dieokmg  out  the  switch- 
ing diodes  for  each  bank  oscillator,  be 
sure  you  have  the  slugs  in  the  proper 


#     R5  of 

'     HW-8 


AGC       , 
Circuit  <  HW-8 


Figure  1.  Schematic  diagiam  tor  lhe  QSK  Modula. 


50  73  Amateur  Radio  Today  •  October,  1 994 


W9GB  DSP  U 


What  is  DSP?  DSP  aJfOws  the  consUuclion"  of 
various  filters  of  great  compJexsly  by  using 
compuier  code.  Tnis  allows  us  to  have  easy 
access  to  a  variety  of  filters,  each  perfectly 
opiimtzed  for  whatever  mode  we  are  opera  ling, 
Tlie  DSP  II  fias  t>een  designed  to  operate  m  70 
cJffterent  modes  Four  filters  are  optimized  for 
reducing  interference  to  SSB  phone  signals  froin 
CW,  heterodynes  and  random  noise  interference. 
Four  more  fillers  operate  as  "t>r1c!«-wair  CW 
bartdpass  fi Iters.  The  remaining  two  fi Iters  are 
designed  for  reliable  recoveiy  or  RTTY  and  Hf=^ 
packet  radio  information  signals,  A  single  front 
panel  switch  selects  any  of  these  filters.  Easy 
hookup  10  rigs  speaiier  ^ack. 

*  Tfer  unGff  DSP  ir  B  Ktf  mwr  pdpu^  DSP  ofl  ft*  MrtHf'- 

W9GR  DSP  Rlter „„ , „..S2S9.9S 

12V  DC  Power  Supply „,™™,^„_.™,*,...$11. 95 


SOP-600 


Make  and  receive  phone  calls  Imm  your  mobiJe 
fig  or  handie-lalkie  with  your  own  personal 
autopatch.  Connection  Is  easy  —  ^ust  hook-up  to 
ihe  mike  and  speaker  jacks  on  yoyr  base  station 
rig  and  plug  into  the  phone  Unef  Complete  control 
is  assured  through  touchstone  access  codes  that 
you  set  and  change  at  will.  Long  distance  \oU 
access  is  controlled  by  special  code  that  you  set^ 
preventing  fraudulent  usage.  All  programmable 
codes  and  set  ups  are  stored  in  special  non- 
volattie  memory  immune  to  power  tailyres. 
Repeater  owners  use  the  SDP-600  as  wetl  for 
reliable  and  solid  repeater  autopatches.  Power 
required  Is  12  volts  DC  at  100  MA.  Experience 
the  freedom  of  owning  your  own  autopatch.  on 
you  own  frequency,  to  use  when  and  as  you 
wish.  The  SDP'600  is  made  in  the  USA  and 
carries  a  one  year  warranty. 
SDP'600  Personal  Aulopatch.  fully  w[red.......$249,95 

SDPA  12  voll  powersupply  unit-*.  ,,..*, $11.95 


J-Cam  Transceiver  Contro 
Computer  Interface 


The  j»Com  Transceiver  Control  Compuier 
Interface  is  functionally  identical  to  the  Kenwood 
1F'232C,  Icom  CT-17,  Yaesu  FIF-232C,  Ten-Tec 
SOS  and  Heath  computer  interlaces  It  will  work 
with  ail  radios  and  ng  control  software  which  use 
these  interfaces. 

•  No  extern  at  power  supply  \b  necessary.  The 

i<k>m  TC  interfaces  require  very  little  power  for 
opera  lion. This  power  is  obtained  directly  Irom 
the  computer  COMM  port 

•  All  eJectronies  are  enclosed  in  Ihe  shielded 
OB-25  connector  hood.RFl  susceptibility  and 
radiation  ts  reduced. 

•  Fully  assembled  and  tested, 

»  Fully  Hardware  and  Software  Compatible. 
Works  with  all  rig  controlled  soft¥mre  — 
Free  shareware  dJSk  mcfudedt 


RAMSEY  ELECTRONICS,  INC 

793  CANNING  PARKWAY  VtCTOR  N¥  14564 

ORDERS  CALL 
1-800-446-2295 

OROEflSONLY 

TECH/OROERfiNFO  f716)924-4S60  FAX  (716)924^4555 
TERUS    SfttwfBclion  gisirantvvd,  Emtntn*  lor  10  d«y«.  It  ftDt 

'  »a9«i  fvtum  in  o^ftal  iotm  tor  nfifnd  Aild  W  95  for  ihipp^f^ 
n^Hna  «fMl  lf»LEfanc*.  For  Ionian  ofiton  mdd  2Vt  for  surface 
m3:l  COO  {U^.  only}  add  $S  00  Qni*r%  unctor  S20  add  53  00  NY 
residentsi  odd  7%  saMs  tu,  9<^4M)r  (Mits  mmtrmrtf  on  kit  parts.  1  - 
y«af  parts  !■  liter  mffTwity  ort  wirwi  uhitL 


{*COM  •  793  CANNING  PKWY*  VICTOR,  NY  14S64 


CIRCLE  55  ON  HiAOER  SERVICE  CARD 


VHF  UHF  MICROWAVE 

Transverters: 

e  M.  £  M,  222  MHz.  70  cm,  902.  1296.  2304, 
3456.  S7&0WH2.  10  GHz 

Receiving  Converters; 

1691  MHz.  2400  MHi 

Antennas: 

Loop  VagJS  902  -  3456  MHz 
Rutland  Arrays  Yagis:  6M  ■  70  cm 

Low  Noise  Preamps  and  Kits: 

144  MHz-  10  GHz 

Linear  Power  Amps: 

70  cm  -  2304  MHz 

CofTiponentfi,  Catrie,  Antenna  Relays 
FHfF  CatBhg  Ava^t^t>fe 

DOWN  EAST  MICROWAVE 

&ltCHsonW3HOT 

RR  I.Box^aiO 

Tfoy.  ME  04997-9721  USA 

Phone  t207l94a'3741 

Fa3t(20r)94a-51S7 


^j-^grCsr^ 


4309  Northern  Pike  Blvd.  Monroevillei  PA  15146 

(41 2)374-9744 
FOR  ORDERS  ONLY  CALL  (800)854-081 5 

Specializing  !n  Freowned 

Amateur  and  Shortwave  Equipment 

Buy  •  Sell  *  Repair  «  Love  To  Trade 

We  Carry  All  Major  Brands  of  New  Eqytpment 

W€  PJow  Custom  Design  &  Build  Computers 

For  HAMS  by  HAMs 

All  of  Tn©  Laiest  Hardware  &  Software 

C^II  For D0aH$ 


CIRCLE  329  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  ,  .  1-800-274-7373 


ELENCO  •  HITACHI  •  B&K  PRODUCTS 
GUARANTEED  LOWEST  PRICES     , 


^  TO  ORDER 

S        CALL  TOLL  f  PEE 
I -800 '292 -7711 
l-aOO-445-3201  (Can.) 


AFFORDABLE  -  HIGH  QUAUTY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES 


Hrtaelii  Compact  Serjf^s  Scopes 


/ 


VZlZ  -SOMHz  Du^  Trace 

V^5Z5  -  SOMHj,  CvT^vs 

V.523  -  SOMHi,  Q^ttfmi  SwvBp  ^ 

V-SS2  ■  SOMHz.  00  OSHt 

V^22  -  4C*ll-tl.  DC  Offswt 

V-Z2Z  -  aOMHl,  DC  Otfewt 

V-SeO  -  EOMHz,  Dual  Tf«* 

V-eeSA '  60WHT.DT.  w/cursor 

VI 060'  i£»MHj.  Chual  Trace 

V-1DBSA  ■  lOOMHi,  OT.  wfttirwr. 
V- 1  OflS  -  1  (SOM  Hs ,  OT  w.xurwr  _ 


ft  008 
J99S 

_iS75 

.tT,37S 
It  44fl 
SI  »49 


STANDARD  SEfilES 

S-t3£5  6aMHzSa49 

Fftatiiffis; 

■  HlQtt  lumlnanot  Q'  CRT     ■  TV  Sfn& 

Mlm¥S«nsi(ivitf  m2■t^,s^^ipIoiHis 

■  X-Y  C^sfatian  ■  Cornplilf  Schemiiic 

■  VoliiQe,  TiiriB,  +  FrB^ency  dittorencia  diaplayBd 
on  CRT  ftru  (he  use  oJ  cgcicKrn  (S-1M5  Dnlt)f) 

■  ?\us  much,  rrudi  mota 


PELUK  5fRIE5 
S-1330  2mHl  S44S    S  1 34^  iQUHl  S57S 


B&K   OSCiLLOSCOPES 


2120 
212S 


^OMHzDuaJTfacB. 


i£i29 


■  I  Axji  MD^IiJktn 

Jl  Bull1-in  CompDnanl  Tail 

m  PKit  til  Iht  tmyrii  of  m  'eii!otdabi4'  w\ei 


■  Dull  tin*  but 

■  INumlnilKf  inMiTwl 
Qiridlculi 


£OMHz  DslayBti  Bwflep 

t54tB  -  4QMHz  Dual  Tfac* I74g 

2tEa  -  &0MH1  Dual  Trac«.  Dolaved  SwBop, 

DuaJ  Tffne  Bae«    ..       |tt4fi 

Z1 9D  - 1  DOMHi.  Tlirat  Trice  Dual  TImi  B»«, 
DeJay ad  Sweep  ^_^ $1,37S 


DIgllal 
MLltimeter 

$175.00 

AbncsE  stU^ 

TeilurB  .^^ilBDla 

Sargam  a) 


,      ,   Mummetcr 
$39.95 

11  FsjdcMns 
«imC4Jll 


3-3/4  DigilMui1ifnet«r 

BK09D 

St39.00 

•  D.1%  DCV  Kcy 

*.^m  nrt  uca  ~ 


•  T*mptfBL-*  prsbr 


Digital  Capacitance 

CM-IS5S 

$49.9^ 

•  UinurflB  upKiEDii 

Irom  tjrl  \st  ia.wn^} 

*  M/S  DlQiEiCD  rQitbui 

«ilh  ijnd  indiuior 


Digital  MullinlPter  KH 
W^h  Trtlning  CDurit 
By  Elivnco 

$49. gs 

•  Eitn  \ai^f  arfl3ri»y  •  ii>iil  iel44il  P^K 


$79,95 

i  3-1/S  Qeg''1  LCO  GisfHay 

*  Indudanc*  ln^  So  2tlDH 

•<  nesi$:sn[e  in:[]2ciMn 

*  CasMPLaF'CE:  .ipi  La 


Function  Generator 
$149.95 

Squen.iriangit 
Frsq  rvigt 


Frequency  Counier 
$225.00 

■  B  Digil  ^d  ^if^lay 
^  WiBis  mias^tfing  nngi 

« Input '•t^mUvw  IHa^SOQ 


FLUKE  MULTIMETERS 

[All  M&delA  Avaltfit]it«  CoUj 


Mods' 4D 


ti.54$.oa 
ti.7aa.«) 

iJK.9>5 


70  lMil«a 
MhJ«:  7011 

MotWTW 


S>4».QD 


FM  Eecejver  Kit  a  irdimng  Course 
S44.9S  ^^^^^^ 


JUtZMfi  l.n 


I3fei 


5_£ 


f 


S34.SS  AAlNtlJLlI 


Q^tant  Soldering  Iron 


S24  95 


IP  Kcrtt  £lif  ?t«kt 
mr.% 


Se3.95 


Tetefi^ane  Kit 


$14.95 


TrariRfstor 

Kt*T 


tHialOt 


FurKtion  Generator 
Bio  I 


$29.95 


Ttjaplionrt  Lint  An^fytf f 

F^ ■  ■.,^  f 


HiM-l  t^  ""«C   14:*  13 


Lnm  to  Build  ir>d  ^ogr?m 


if  Eltncfl 
$129.00 


FEectTonic  Tool  Kit 
TK'IDOD 


Digital  Analof  Tnirter 

FWI 


Wt  WIU  I40T  SE  UWOEHSOLD 

PnOBESffCL  *lt  SCOPES  S  UETfflS 


C&S  SALES  INC. 
I2ii  noSEMOOP  OEEnFIEVD.  n  mil 


15  DAY  MONEY  BACK  GUARArfHE 
FULL  FACTOflV  V/Affl?Ar«TY 
WHITE  FOP  f  BEE  CATALOG 


ORCLE  tS4  ON  READEA  SERVICE  CARD 
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lo 


J 


1  amp  fuse 


QSK  Jm  Module 

+12  BiJSS 


sbE  TOrJHOUTPUTl 


o 


antennatransmitteh 


KEY  TO  TRANSMITTER 


Qj 
.1 


Q) 


Figure  2.  PC  board  pattern  and  parts  ptacement  ovsriay. 


place  as  per  the  manual.  You  can 
have  more  than  one  peak  in  some  of 
the  coils.  This  false  peak  will  prevent 
the  rcg  from  operating  on  one  Of  more 
bands.  AEso.  while  youVe  checking  out 
the  cans,  be  sure  yoy  have  the  IF 
coib  adjusted  properly.  The  HW-9'^s 
(receiver  can  easily  go  inlo  oscillation 
if  the  IF  coils  are  rntsallgned.  A  k>t  c^ 
white  noise  in  Ihe  receiver  is  a  dead 
giveaway  that  something  is  out  of 
whactc 

Modifcations  tike  these  are  avail- 
able from  the  HW-B  Handbook.  At 
S1 1  a  cop^.  I'll  ship  you  out  one  and 
even  throw  in  the  shipping  cos).  My 
address  rs  at  the  beginning  of  this 
column. 


The  QRP  ARC! 

As  of  this  April,  f've  taken  over  the 
job  of  membership  person.  If  you 
would  like  to  join  the  QRP  ARCl  send 
Si  2  for  new  membership.  If  you  would 
like  lo  renew  your  old  membership, 
the  ossi  IS  S10.  If  you  have  not  been 
active  on  the  HF  frequencies  in  the 
past,  but  were  a  member  way  back 
when,  you  still  keep  your  old  QRP 
number.  If  giant  Iranian  goat-eating 
cockroaches  got  the  besi  of  your 
memberetiip  certificate ,  for  S2  you  can 
get  a  repiaoefnent  frcxn  me.  If  you  just 
want  some  more  information  about 
QRP  ARCI.  rm  the  guy  for  thai  too. 
The  PR  package  is  S2  which  includes 


a  copy  of  The  Quarterly. 
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R17-R19 

VR1 

03 

Q1-Q2.04 

Of 

U2 

RYI 

RY2 


Parts  List 

470k  tnmmer 

78LQ8  regulator 

tRF5l  1  or  equal  power  MOSFET 

2N2222  or  equal  NPN  tianststof 

LM324  op  ampHlier 

NE555tmner 

Reed  relay  (Radb  Shack) 

Omnon  G2R-24  sealed  relay  (Digi™Key#2747-ND) 


A  drilled  and  etched  printed  ctrcuft  board  is  available  lor  5T.75  plus  $1,50 
SAH  per  ordef  from  FAR  Circuits,  18N640  Fiekl  Ckxjft.  Dundee  IL  601 18. 

f^ote:  03  is  not  on  ihe  PCB,  but  is  part  of  the  circuit  as  shown  in  the 
scliematic.  The  rest  of  the  parts  aie  gartJen  variety  resistors  and  diodes.  Feel 
free  to  play  with  the  values. 


I  BULLETIN! 


182  North  Maple 
P.O.  Box  73 

Watertown,SD  57201 

*The  whai  y&n  say  is  what  you  get  state" 


INC 


AMATEUR  CENTER 


HOURS:  HON.  -  FRL  9-5  p.m.; 

SAT.   9-1  p.m. 
CLOSED  SUNDAYS/HOUDAYS 


i*r-tJtiC^if^ 


^rtfc^"^ 


SELECTION 


SWVIH 


ond 


SATISFACTION! 


Write  for  our 
current  bulletin 

and  used 
equipment  list. 


# 


i 


\ 


SPECIAL 

O    _ 

ICOM 


Ends  Soon 

Call  Today 

ORer  Good  Tih  9-30-94 


intanU 


SinTlty^^'^^to 


t^ 


Wa 


YOUR  AULD  AQUAINTANCES 

L  TO  R:  Jim  Smith,  President,  with  Stan  Burghardt,  founder 


lii*'!i:iT-yr"i<rr:-»:>ii:->:-?'. 


'!i:i!"li'''t'>i<->S 


ab'l)  aiffl;.  abl0  to 

able  to  place  one*s  complete  confidence  in  for  all  your  ham 
radio  needs,  esp.  relating  to  Burghardt  Amateur  Center. 


[Til  T 


CALL  US  TODAY! 


reliable  staff  —  most  of 

our  staff  has  been  here  at  least 
15  years.  Stan  s  been  here  for 
57  years. 

reliable  service  —  fully 

authorized  Icom,  Yaesu  and 
Ken  wood  service  center. 


iS 


m^pmw 


wC 


AMATEUR  CENTER 


Sales  Order  Line 
1-800-927-H  AM  1(4261) 

For  Technical  &  Info, 

(605)886-7314 
FAX  (605)  886-3444 

FAX  PRODUCT  INFO 


Call  US  TODAYI 


I  reliable  equipment  — 

we  have  all  the  brands  you 
want. 

reliable  used  gear  — 

fully  reconditioned  and  guar- 
anteed. We  take  trades.  If  we 
don't  have  what  you  want,  get 
on  our  want  list. 


I 
I 
I 
I 
I 
I 


ii^.^^;^ 


Number  18  on  your  Feedback  card 


M  m  Numoer  IB  on  your  heed 

Hams  with  class 


Carvie  Pteny  y\m2MGP 

Media  Mentors,  fnc. 

P.O.  Box  i3i64e 

Staten  Island  NY  W313-0006 

NASA  Fo!low-Up  Activities 

Al  Ihe  end  ot  every  term  I  have  the 
Chtldren  tn  my  sixth,  seventh,  and 
eighth-grade  ham  radio  classes  sum- 
marize the  units  thai  they  enjoyed 
most.  With  very  few  exceptions,  the 
children  pick  ttie  ttnit  on  "Space  Travel 
and  Coinmynications"  amongst  their 
best-loved  experiences  in  class. 
Speaking  wilft  astrtanauts  on  the  railio. 
totlowing  the  SAREX  {Sfiultie  Amateur 
Rad»o  Experiment)  program,  having  a 
chance  to  view  a  shuttle  laurvch  in  per- 
son, and  having  your  personal  quts- 
Hoiis  answered  by  a  human  being  who 
has  been  in  space,  are  otiviousiy  glam- 
orous and  exciting  experiences  for 
youngsters,  Because  of  the  motivation 
generated  by  these  unique  adventures, 
the  ttids  are  very  interested  in  all  the 
follow-up  activities  as  well.  Always  re- 
member that  as  an  instructor  or  teach- 
er in  a  cEassfoom,  the  single  most  im- 
portant thing  you  do  is  to  motivate  ev- 
eryone so  that  they  will  be  receptive  to 
learning. 

The  foifowing  activities  are  suggest- 


ed by  !tie  NASA  Resource  Centers  for 
Teacliers.  I  Incorporated  them  into  my 
ur>it  on  space,  and  the  kids  really  loved 
doing  them. 

One  of  the  tiiggest  fascinations  the 
children  have  is  with  the  spacesuit. 
Shuttle  suits  are  worn  only  when  it's 
time  to  venture  out  of  the  spacecraft. 
At  other  times,  the  crew  wears  com- 
fortable shirts  and  slacks,  or  coveralls. 
Fully  assembled,  the  shuttle  EIVIU  (Ex- 
Iravehicuiar  Mobility  Unit)  becomes  a 
nearty  complete  short-term  spacecraft 
for  one  person.  It  provides  pressure, 
thermal  and  micrometeoroid  protec- 
tion, oxygen,  cooling  water,  drinking 
water,  food,  waste  collection  (tnduding 
cart>on  dioxide  removal),  electrical 
power,  and  oommunicalions. 

The  EMU  lacks  or^ty  maneuvering 
capabiltly,  byt  this  can  be  added  by 
fitting  a  gas-jet-propelled  Manned 
Maneuvering  Unit  (MMU)  over  the 
EMUs  primary  life-support  system.  On 
earth,  the  suit  and  all  Its  parts,  tully 
assembled  but  without  the  MMU, 
weighs  about  113  kilograms  {about 
248  pounds).  Orbiting  above  earth,  it 
feels  as  if  it  is  weightless.  It  does,  how- 
ever retain  its  n^ss  in  space,  which  Is 
fett  as  resistance  to  a  change  in  mo- 
tiofv 


Photo  A.  Actuaf  foots  used  Oy  astronaut  Jay  Apt  N5QWL  on  hts  spacewaik  in  April 
1991. 


Activity  One:  Spacesuit  Mobtlity- 
Bending  Under  Pressure 

Oblective;  To  compare  the  ability  of 
inftated  balbons  to  bend  In  an  anabgy 
to  the  arm  of  a  spacesuit. 

Materials:  Two  lon^  baJloons.  three 
plastic  brace tels.  metal  craft  rings  or 
thick  futiber  bands. 


Procedure:  Step  ^.  Inflate  one  bal- 
loon fully  and  tie  it. 

Step  2.  Inflate  the  second  balloon, 
but  while  it  is  Inflating,  slide  t^e 
bracelets,  craft  rings,  or  rubber  tiands 
over  the  balloon  so  ttiat  the  balloon 
looks  like  sausage  links. 

Step  3.  Ask  the  students  to  com* 


A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  ONE  NOW! 

No,  we  won't  insult  your  mtelligence  by  telling  you  that  it's  a 
"ttalfwave"  or  that  ANY  vertical  wij[  operate  more  efficiently  without  a 
good  radial  system  than  with  one;  it  cerlainiy  won'tl  If  you  want 
expensive  faify  tales  talk  to  our  competitors!  If,  however,  youVe  no 
room  for  even  the  smallest  radial  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V-X,  over  our  counterpoise 
kit.  You1l  not  only  save  a  lidy  sum  but  you'N  work  DX  that  the  shorter 
and  more  lossy  no-radial  *'halfwaves"  can't  touch  because  both  the 
HF6V-X  and  HF9V-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  halfwaves.  Ask  for  our  free  brochure  for  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-I  "Dirty  Little 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer*s  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  way! 


Model  HF9V-X  (shown  to  the  left)  for  80/75,  40,  30;  20, 
17,  15, 12, 10  and  6  meters. 


Model  CPX  counterpoise  kit  for  Butternut  models 
HF9V-X,  HF6V,  and  I1F6V-X;  substitutes  for  ground  or 
elevated  radials.  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided. 

BUHERNUT  ELECTRONICS  CO. 


P.O.  Box  1234,  DlmitO.  TX  78575  (210)  350-5711 


C.P.I.  t 


Dealers  for  Kenwood,  Yaesu,  Icom, 

Cushcraft,  AEA,  Kantronics, 

Bencher,  Diamond,  Astron,  MFJ, 

Hustler,  Ameritron,  Larsen,  ARRL, 

and  more... 
Service  is  also  avaitable. 

Gei  jour  bemi  pnoe 
then  call  as  LAST!! 

(801)567-9494  -  (800)942-8873 

7946  South  State  Street 

Midvale^UT  84047 


CIRCLE  \S%OH  READER  SERVICE  CARD 


Do  you  use  n 

JURASSIC  REPEATER 


I  hen  h\^{  foi-u'ard  to 

•  Add  A  Digital  Voice 
Messaging  System  To 
Your  Repeater 

•  Leave  Voice  Messages  For  Each  Other 

•  Oct  Packet  Cluster  Info  In  Voice 

•  Schedule  Voice  Announcements 

•  Computer  Board  And  Soriwarc  S259 

Call  Toll  Free  For  Info  Package 

1-800-563-5351  Tull  Frw  From  USA 

l-306'78t"W5l  Direa 

1-506-781-2070  BBS 


DIGITAL  Communications  Inc., 

P.O.  B&x  293.  While  Cily.  SK,  Canada  SOG  SSO 


CIRCLE  18t  ON  READER  SERVICE  CARD 
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pare  the  "bendabjlity"  of  the  two  bal- 
loons. 

Discussion:  Maintaining  propar 
pressure  inside  a  spacesuit  is  essen- 
tial to  astronauts'  survival.  A  lack  of 
pressure  is  fatal.  Pressure^  however, 
produces  its  own  problems.  An  inflated 
spacesuit  can  be  very  difficult  to  bend. 
In  esser^ce,  a  spacesuit  is  a  balloon 
witti  the  astronaut  tfisJde.  The  rubber 
of  a  balloon  keeps  in  air.  But  as  pres- 
sure inside  the  balEoon  butkis  up,  the 
balloon's  walls  become  stitf  and  hard 
to  befid.  It  yaouhd  be  impossible  for  an 
astronaut  to  function  effecliveiy  in  a 
stiff  suit. 

Spacesuit  designers  liave  learned 
that  strategically  placed  breaking 
points  tthe  rings  in  this  demonstration) 
at  appropriate  points  outside  the  pres- 
sure bJactder  (the  balkx)n-iike  layer  in- 
side a  spacesuit)  makes  the  suit  be- 
come more  bendabte.  The  breaking 
points  help  form  joints  that  tjend  more 
easily  than  unjoin  ted  materials.  The 
same  thing  happens  with  the  balloon 
and  rings.  Built-in  joints,  like  ribs  on 
vacuum  cleaner  hoses,  also  promote 
easf^  bending  than  unjoin  ted  materiai 

Activity  Two:  Space  Tools 

Otjjective:  To  experience  the  diffi- 
culty of  usjr^  tools  that  astronauts  en- 
counter on  spacewalks. 

liatenals  f^eeded:  Several  sets  of 
thfck,  insulated  ski  gloves  or  heavy 
rubber  work  gloves.  Miscellaneous 


tools  and  Items  such  as  needle-nosed 
pliers,  socket  wrenches,  smafl^  ma- 
chine screws  and  nuts,  lamp  cord  and 
plug,  Tinker  Toys,  or  Legos,  paper  and 
pencil. 

Procedure:  Step  1.  Instruct  stu* 
dents  to  put  on  the  gloves  and  begin 
working  with  the  tools  and  other  items. 
The  gloves  represent  the  stitf,  tiulky 
gloves  astronauts  wear  while  on  space- 
walks. 

Step  2,  Have  your  students  compare 
the  difficulty  of  ctoing  a  particular  task 
such  as  wiring  a  lamp  cord  to  a  plug, 
assembftr>g  a  structure  out  of  construc- 
tion toys,  or  writing  a  message,  with 
and  without  gkswes. 

Step  3-  Ask  your  students  to  try  to 
design  tools  that  could  help  them  do 
their  work  in  space  if  they  were  repair- 
ing a  satellite. 

Discussion:  Spaoesurt  gloves  can 
be  stiff  and  hard  to  work  in.  The  gloves 
wom  by  4poAb  astronauts  on  the  moQfi 
caused  much  finger  fatigue  and  abra- 
skin  duhr^  king  moonwalks.  DesJgriers 
have  placed  special  ernpiiasis  on  nr^ak^ 
ing  pressurized  gloves  more  flexible 
and  easy  to  wear.  When  inflated,  the 
gloves  become  stiff  fust  like  an  infiated 
balloon.  Oesigriers  have  ennployed  fin- 
ger joints,  metal  bands,  ami  lacings  to 
make  gloves  easier  to  usa 

Another  effort  is  undenway  to  cmate 
design  tools  for  use  with  spacesuit 
gloves.  This  activity  illustrates  the  prob- 
lem of  mantpulating  objects  and  en- 


Phota  a  The  spacesu;!  rs  a  constant  soufCB  of  fascination  to  kids.  On  a  vtSft  to 
the  Johnson  Space  Center  CBmte  gathers  NASA  Resource  Center  materials  to 
use  in  class, 

courages  students  to  custom -design      a  fun,  rrieanlngfuf  way  for  Jdds  to  learn 
tools  to  help  spacewalkers  do  their  jobs.       scientific  principles  and  to  become  Jn 
The  NASA  follow-up  activities  can  be       lerested  in  the  space  program. 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  On(y  Mark  4  gives  you 
Message  MasteriM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  fonctions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  wrile  tor  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Phone:  ^{Sm)  372-3442 
FAX:  #(500)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 

23  Elm  Park,  Grovsland,  MA  01834 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 
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Homing  in 


Number  19  on  your  Feedback  card 


Radio  Direction  Finding 


Joe  Moeif,  RE,  K0OV 
P.O.  Box 2508 
Futferton  CA  92633 

Navigation  and  Networking 
via  Packet 

There  is  an  unusual  signal  on  your 
favorite  rouncf-table  frequency  or  the 
input  to  your  local  repealer.  Where  is  it 
coming  from?  You  rotate  your  direc- 
tional antenna  and  the  peak  on  your 
S-meter  (or  Ihe  nuli,  depending  on  an- 
tenna type)  tells  you  that  the  direction 
to  the  signal  is  due  south  (a  ISO-de- 
gree tnje  bearing). 

You  call  a  ham  friend  a  few  miles  to 
the  east  and  ask  him  to  listen  for  the 
signal.  A  few  minutes  later,  he  calls 
back  to  say  that  he  hears  it  best  with 
his  antenna  pointed  at  300  degrees 
true.  You  draw  both  of  the  lines  of 
bearing  on  a  strest  map  and  discover 
that  they  intersect  In  an  Industrial  area 
on  the  west  side  of  town. 

The  procedure  you  have  just  per- 
formed Is  called  inangulation,  The 
term  comes  from  surveying,  where 
land  is  mapped  by  trigonometry.  Ter- 
rain is  divided  into  triangles  and  the 
angles  within  them  are  measured. 

Signal  triangulation  with  practical 
antennas  doesn't  provide  pinpoint  ac- 
curacy, of  course.  If  you  and  your 
friend  want  to  identify  the  exact  [oca- 
tion  ot  the  emitter,  you  need  to  take 
your  directional  antennas  to  locations 
near  your  bearing  intersection  and  re- 


peat the  triangulation  process  as  you 
home  in. 

Where  Am  I? 

Most  hams  envision  the  above  sce- 
nario when  hearing  the  term  "radio  di- 
rection finding'*  (RDF).  You  know 
where  you  are,  and  your  mission  is  to 
find  the  unknown  location  of  the  trans- 
mitter.  But  you  can  use  the  same 
method  of  direction  determ [nation  and 
trigonometry  in  reverse  when  you 
know  the  locations. of  two  transmitters* 
but  you  don  t  know  where  you  are. 

Throughout  the  history  of  RDF, 
which  began  in  the  first  world  war,  its 
usefulness  as  an  aid  to  navigation  has 
been  just  as  important  as  its  ability  to 
find  hidden  signals.  Back  then,  ships 
steered  their  courses  based  on  infor- 
mation from  their  directional  antennas 
and  shore  beacon  transmitters.  At  the 
same  time,  these  stations  listened  for 
signats  from  enemy  ships  and  triangu- 
lated them  to  determine  their  move- 
ments. Legend  has  tt  that  the  Battle  of 
Jutland,  a  decisive  naval  conflict,  was 
launched  when  British  RDF  statfons 
detected  movement  of  the  German 
fleet. 

In  World  War  II,  FCC^s  Radio  Intelli- 
gence Division  tracked  enemy  signals 
from  distant  continents,  while  our  air* 
craft  used  friendly  radio  signals  to  de- 
termine  their  own  positions.  In  the 
1950s,  our  government  feared  that 
hams'  signals  would  be  both  homing 


«0 


Photo  A.  With  a  packet  radio  terminal  and  a  portable  computer  running  APRS 
software,  mobile  transmitter  hunters  can  triangafate  bearings  posted  by  other  base 
and  moblie  stations.  Several  methods  to  automate  the  bearing  transmission  pro- 
cess are  now  in  the  works. 


and  navigation  aids  to  Soviet  bombers 
if  they  staged  a  surprise  attack  on  the 
USA.  So  every  amateur  radio  station 
was  required  to  have  a  Conelrad  mon- 
itor in  constant  operation  during  on-afr 
periods.  (I  think  mine  is  in  the  garage 
somewhere,) 

Accuracy  and  user4rlendllness  of 
radEonavigation  systems  have  steadily 
improved  over  the  years.  Long  Range 
l^iavigation  (LORAN)  replaced  long- 
wave direction  finding  on  ships,  VHF 
Directional  Range  (VAR)^  Omnidirec- 
tional Radio  Range  (VOR),  and  Dis- 
tance Measuring  Equipment  (DME)  on 
aircraft  replaced  RDFing  Of  radio 
range  and  Afyl  broadcast  stations. 

Now  the  NAVSTAR  Global  Position- 
ing System  is  in  full  operation.  Its  the 
navigation  system  of  the  nineties,  of- 
fering accuracy  to  within  100  meters 
and  continuous  automatic  position 
computations.  This  level  of  location 


accuracy  is  impossibEe  using  the  old 
reverse-triangulation  method.  Errors  of 
a  fraction  of  a  degree  in  bearing-taking 
can  affect  triangulated  positions  by 
many  miles.  Whafs  more,  accurate  di- 
rectlonaf  antennas  cannot  fit  Into  to- 
day's HT'Sized  navigation  units. 

Instead  of  relying  on  directionai 
bearings  to  reference  transmitters, 
GPS  measures  the  difference  in  prop- 
agation time  of  the  pulsed  signals  from 
them.  The  dlffererK^e  In  time  gives  the 
relative  difference  in  distance  from 
each  reference,  which  is  enough  data 
for  computation  of  latitude  and  longi- 
tude. This  technique  is  called  multilat" 
eration.  ft  was  first  used  in  LORAN 
and  DME  for  surface-only  positioning. 
The  orbiting  satellite  references  of  the 
GPS  system  allow  determination  of 
youraltitude,  as  welL 

It  takes  knowledge  of  the  relative 
distance  to  three  known  points,  not 
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Figure  t  in  ttie  earliest  days  of  RDF,  navies  piotted  the  location  of  enemy  and 
friendly  ships  by  triangulating  the  bearings  of  their  radio  signals. 

56  73  Amateur  Radio  Today  •  October,  1 994 


Hgure  2.  Tnangufation  in  reverse  was  the  first  method  of  radionavigation. 
found  their  positions  using  transmissions  from  known  shore  stations. 


MF J  HF/VHF  SWR  An 

vnHi  RF  Resistance  Meier 

Read  your  antenna  SWR  from  1.8-170  MHz  - .  -  lO-digit  LCD  frequency  counter . . . 
RF  Resistance  Meter'^' . ,  •  smooth  reduction-drive  tuning . . .  simple-to-use . . . 


Whal  the  Mrj-259  Does 

llie  MFJ-259  gives  yoo  a 
compleie  picture  of  your  aiiientia*s 
pcrfiinnance  anywhere  between  1 .8 
imd  1 70  MHi  —  you  can  even  check 
SWR  outside  the  ham  bands 
without  vkilaiing  FCC  rules.  Set 
(he  bandswitch  and  tune  the 
dial—just  like  your  iransceiver 
SWR  is  displayed  instantly! 

RF  Remtimce  Meter^ 
Dues  2: 1  SWR  mean  25  ohms  or 


lout-T  iind  w;itch  SWR  change 
insianily  as  ynu  make  each  adju^it- 
menL  You'll  know  exactly  whal  to 
do  b>'  dimply  watching  the  display. 

ujne  criiical  IW  mohile  anten- 
nas  in  secondjt  —  wilhout  subjecting 
your  iranfvceivcr  to  high  SWR. 

Measure  your  anlennu'^  2:1 
SWR  bandwidth  on  a  single  band^ 
oranaly^i?  niuUiband  [x-riormance 
over  the  entire  spectrum  from  I.  H  to 
170  MHz! 

Measure  inductance. 


I  (X)  ohms?  77ie  neii  MFJ-259  tells    capiicilance,  resonant  (ret|uency  oi 


tm 


MFj-259  If  yc^u  work 

^2 1 9^^  ^^  '^^  antertnas,  MFJ*s 

revolutionary  new 

SWR  Amifyzer'^  is  the  beni  invest- 
ment you'll  ever  make!  Now  you 
can  diagnose  a  wide  mnge  of 
antenna  problems  instantly  with 
one  easy-to-use  itistrument. 

1^-170  JMHx  SWRAnalyxen 

-ii-         MFJ-24^      MF i'249  HFA'HF 

$  j[  9095  SWR  Analyzer'''  has  all 

the  features  of 
MFJ'259  bui  less  RF  resistance 
meter  Includes  1.8-170  MHz 
contimtoiis  coverage.  lO-digit 
LCD  frequency  counter  ancJ 
fimooih  vernier  tuning. 

MrJ-209     MFJ-imHFA^HF 
$m  g%tk9S  ^^^^^  Analyzer'"'  is 

without  LCD  frequency  counter 
and  RF  resistance  meter  Has  jack 
for  external  frequency  counter. 
MFJ*249/MFJ-209  are  4x2'/zx6V^ 
inches  and  uses  8  A  A  cells  or  1 10 
VAC  wiih  MFJ-J312B,  SI 2.95. 


10-160M  SWRAmdymer 

\jtt:t  '^m       ^  you're  an  HF  man,  this 
S^qJM  •compact  MFJ^207  MFSWR 
•  ^      AJiaiyzef  will  help  you  build 
10-160  Meters  antennas  Ihalll  make 
working  DX  almost  n>utine. 

Just  plug  in  your  coax  to  find  the 
SWR  of  any  HF  antenna  on  any  ham 
band  10-160  Meiers,  Hels  jack  for 
external  fret^uency  counter, 
7'/:x2VaaV4inches. 

BmndMwitch  Dip  MetBr^ 

MFJ-203        Hic  MFJ  203  h  a 

^  A  Q  9  5  ^  n  S!  li  ve  Batidswitched  Dip 
*'*'      Meier'"  that  co\^ers  alJ  hams 
bands  from  1 60- 1 0  Meters.  TTierc  are  no 
plug-in  tuning  coils  to  keep  up  with  or 
break 

Has  detachable  coupling  coil,  dual 
FET  oscillator,  op-amp  meter  amplifier 
and  Jack  for  external  frequency  counter 
7'/2x2V:Lv2'/4in. 


vwi  af  ti  glance! 

Now  you  can  measure  RF 
resistance  up  to  500  ohms  at 
minimum  SWR  —  ini^ianily  —  on 
MFJ's  exchish^e  side-by-side  RF 
Resistance  and  SWR  Meters! 

Take  the  guesswork  out  of 
building  match ing  networks  and 
baluns  for  your  antennas* 

\^'atch  the  effects  of  spacing  on 
radiation  resistance  a^  you  adjust 
your  antenna. 

Hene's  VVlmt  You  Can  Do . . . 

Find  your  antenna's  true 
resonant  frequency  from  the  shack. 
T\jne  the  antennas  on  your 


tuned  circuits,  trans  mission  line 
velocity  factor/i mpedancc/lt»ss.Test 
RF  chokes,  transformers,  baluns. 

Adjust  your  tuner  for  a  perfect 
1 : 1  match  without  creating  QRM. 

And  this  is  only  the  beginning! 
The  MFJ-259  is  really //wr  test 
instruments  in  one:  an  accurate  RF 
signal  generator,  a  high  resolution 
170  MHz  frequency  counter,  HF 
Resistance  Meter*'  and  an  SWR 
Analyzer'*'. 

Free  Miititud 

MFJ  comprchensive  18  page 
instruction  manual  is  packed  with 
useful  ;i[iplications  --  all  cxplitined  in 
simple  language  you  can  uridcrs!;md! 

Carrying  Pouch 

MFJ-2*?  Tote  your 

$1Q95  MFJ^249. 

MFJ-259  in 
MFS'209  SWR 
Amihzer**'  anywhere  wiih 
the  MFJ-29  custom 
Carrying  Pouch. 

Made  with  a  special 
foam- filled  fabric,  the 
MFJ-29  cushionTblows,  detlects  scrapes,  and 
protects  knobs,  meters  and  displays  from  hami 

Wear  it  around  your  waist,  over  your 
shoulder,  or  clip  it  onto  the  tower  while  you 
work— the  fully -adjustable  webbed*fahnc 
cancan g  strap  has  snap  hooks  on  both  ends. 

Protect  your  investment  and  keep  your 
analyzer  safe  and  looking  like  new! 


Far  free  manual  wntc  or  call  MFJ. 

Take  It  Anywhere 

The  MFJ-259  is  fully  portable* 
powdered  intemallv  bv  8  AA  bat- 
teries or  1 10VAC"withMFJ-l3l2B. 
Si  2.95,  It  s  in  a  rugged  all  metal 
cabinet  that's  a  compact  4x2V2x6V4 
inches.  Take  it  to  remote  sites,  up 
towers,  on  DX-peditions  —  any- 
where vour  antennas  are  located. 

For  rough  ser\  ice.  pick  up  a 
convenient  MFJ-29,  5 1 995, 
padded  carrying  pouch  to  keep  your 
MI-J-259  close  al  hand  and  looking 
like  new. 

Ho\i  Good  is  the  MFJ-2S9? 

MFJ  SWR  Analyzer^'^  work  K) 
gcMHtl,  many  antenna  manufacturers 
use  them  in  their  lab  and  on  the 
production  line  —  saving  thousands 
of  dollars  in  instrumentation  costs! 
Pro  fess  i  on  al  i  nstal  1  er  a  nd 
technicians  tise  them  worldwide. 

Ge*  More  by  Paying  I^ess 

With  the  MFJ-259.  you  get  full 
1 .8  to  170  MHz  coverage,  simple 
operation,  instantaneous  readings, 
a  high  accuracy  frequency  counter 
and  MFJ's  exclusive  RF  ResiMance 
Mcicr''-  all  for  a  low  $219.95. 

Dtp  Meter  JUkqrfer 

Plug  a  dip  meter 
coupling  coil  into  your  MFJ 
SWR  Afwiyzer^'  and  turn  it 
into  a  sensitive  and  accurate 
band  switched  dip  meter 

With  a  dip  meter  you'll 
save  time  and  take  the 
guesswork  out  of  winding 
coils,  measuring  inductance  and  caj^acitancc, 
measuring  velocity  factor  and  electrical  lengths 
of  coax.  Determine  resonant  frequency  of 
tuned  circuits  and  measure  Q  of  coils.  Set  of 
two  coils  cover  1 .8-170  MHz  depending  on 
your  MFJ  SWRAualvzef''. 


MFJ-6h 

19" 


1 


2  Meter  SWR Aimfyxser 

MPJ-708        MFJ-:^>8  2  Meter  VHF 
$^Q95  SWRAmilyZff*  finds  the 
'  ^      SWR  of  any  antenna  fmm 
138-156  MHz.  Jack  for  external 
frequency  counter.  7'/2x2V^x2'/4  inches. 

For  Conuiicrcial  VHF  liadiii 

Same  as  MFJ~2QK  but  for 
commeiuial  VHF.  MFJ-2I7.  $79.95, 
covers  3(^50  MHz  and  MFJ-218, 
$79,95,  covers  1 50^1 70  MHz, 

MFJ  AAfefiiMi  Bridgm 

M  FJ-  2  04B       ^  "^^^  *  '^^  detemti  ni ng 
^v  A9S  feedpoint  resistance  of 

'  **      antennas  and  for  designing 
impedance  matching  networks.  Measure 
RF  resistance  up  lo  5i)0  ohm,  Co^eri  all 
ham  bands  160-10  Meter^^,  Built-in 
resistance  bridge,  null  meter,  tunable 
oscillator-<inver,  frequency  asunter  jack. 
7'/2x2 V2x274  inches.  Use 9  volt  batterv  or 
1 1 0  y^C  with  MFJ- 1 3 1 2,  S 1 2.95 
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Free  MFJ  Catalog 


Write  or  call . . .  800-647-1800 


440  MHz  SWRAimfy: 

M  FJ  ^19       Read  SWR  of  any  antenna 
SOQdS  420  to  450  MHz  -just  plug 
^^      coax  of  your  antenna  into 
SO- 2  39  connector,  set  frequency  and 
read  SWR,  Uses  microwave 
integrated  circuits  and  microsirip 
technology.  Jack  for  external 
frequencv  counter.  77:lx2V2x2'/4  in. 

Niyj-219N;  S99.95.  sames  as 
MFJ-219  but  with  "N  '  connector. 

MFJ  21 9/2 IS/2 /  7/208/207/203  uses  9  volt 
Imtfery  or  110  VAC  with  MFJ  13128.  $1 2. 95. 

Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647-TECH(8324) 

•  1  year  unconditional  guarantee  *30  day  money  back 
guarantee  (iess  &-  nj  on  orders  f  rem  MFJ  •  FREE  catalog 

Mf  J  ENTERPRISES,  INC. 

Bo\  494.  WHs.  Siatc.  MS  39762 
(64)1 1  323-586^;  ^^  ^^  CST.  Sh^n  Fn 

F.4X:  (601 )  323-655 1 :  Add  ,s/h 

MFJ , , .  making  qtiaitiy  affordable 

Prices  ma  ngeelSe^Mjm,  sao/aa  to  ch^ige  3  /9W  lifJ  tattfpnvi^  M 
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Figure  3.  The  LORAN  system  determines  a  vessei's  position  by  the  difference  ir} 
Brr{\mi  time  of  coded  pulsed  signals  from  three  known  land  stations,  using  mutti- 
lateratioa  GPS  uses  sateUites  to  give  worldwide  coverage  and  add  altitude  mea- 
Burement  aapabiilty. 


two,  to  fix  yourself  on  a  map  using 
satellrte  multilateration  when  you  are 
on  the  ground.  If  you  ar^  airborne,  a 
fbursateilite  fix  is  needed  to  find  your 
position  and  altitude.  Details  of  the 
GPS  system  and  available  QPS  re- 
ceivers have  been  published  widely, 
SO  there  is  no  need  to  give  the  whole 
story  here.  For  a  good  GPS  overview, 
pull  out  your  July  1 994  issue  of  73  and 
read  the  articles  by  WA4BLC  and 
WB6N0A^  beginning  on  page  1 0. 

Mapping  the  Fleet 

In  addition  to  knowing  your  own  co- 
ordinates, it  is  often  just  as  important 
to  track  the  positions  of  other  moving 
things.  For  example,  a  police  dispatch- 
er who  knows  the  exact  location  and 
status  of  each  squad  car  can  rapidly 
determine  which  one  is  able  to  re- 
spend  most  quickly  to  an  emergency 
call.  So  why  not  put  a  GPS  unit  in 
each  cruiser,  hooked  to  the  officer's 
radio  such  that  it  sends  a  burst  of  digi- 
tal data  with  each  transmission  or  up- 
on command,  giving  the  unit's  positicn 
to  the  dispatcher's  computer?  A  few 
commercial  companies  now  offer 
tracking  systems  like  this  to  govern- 
mental  agencies,  perhaps  one  in  your 
town. 

It  is  possible  that  ham  operators 
were  first  with  the  idea  of  building  a 
network  of  moving  position-squawking 
transmitters.  At  [east  one  ham  has 
been  experimenting  with  the  concept 
for  over  12  years.  He  is  Bob  Sruninga 
WB4APR,  whose  comprehensive 
shareware  tracking  program  is  called 
Automatic  Packet  Reporting  System 
(APRS), 

In  its  simplest  form,  APRS  ts  just  a 
mapping  program.  All  stations  in  an 


APRS  network  transmit  their  exact  lo- 
cations at  regular  intervals.  Fixed  sta- 
tions beacon  occasionaliyn  while  mov- 
ing stations  beacon  more  often,  de- 
pending on  their  speed.  APRS- 
equipped  stations  receive  the  packets 
and  display  all  station  locations  on  a 
map  of  appropriate  scale.  Stations  can 
send  additional  information,  such  as 
course,  speed,  weather,  and  RDF 
hearings,  for  processing  by  APRS. 

"As  an  early  packet  radio  user,  I 
was  involved  in  putting  up  digipeaters 
and  building  the  network  around  here." 
says  Bob.  'The  graphical  representa- 
tion of  net  stations  was  always  the 
question.  The  early  maps  of  digis, 
nodes,  and  BBSs  were  manually 
drawn  and  always  out-of-date. 

'Once  I  saw  GPS  gear  coming  out,"* 
WB4APR  continues,  "I  had  a  reason 
to  sit  down  and  write  a  program  to  au- 
tomatically display  station  locations, 
even  if  they  are  moving.  The  biggest 
hump  was  deciding  what  1  was  going 
to  use  for  on-screen  maps.  I  talked 
with  people  who  worked  at  the  geolog- 
ical survey  and  people  who  were  in- 
volved with  software,  to  see  if  anyone 
could  Identify  a  commercial  program 
that  drew  maps,  but  also  gave  you,  as 
a  programmer,  a  hook  to  use  in  your 
application. 

"After  three  or  four  years,  I  got  tired 
of  waiting  for  cheap  commercial  maps 
and  developed  my  own  strategy.  The 
beauty  of  it  is  that  it  doesn't  belong  to 
anybody  else.  The  maps  that  we  hams 
draw,  we  own.  We  don't  have  to  pay 
royalties  to  anyone.  The  commercial 
digital  map  companies  not  only  want- 
ed royalties  for  the  data,  but  aiso  want- 
ed royalties  for  every  copy  of  every 
map.  That  would  just  not  work  in  the 


ham  community.  APRS  mapping  is 
done  in  a  way  such  that  anyone  can 
use  a  text  editor  to  create  maps." 

For  a  network  of  marathon  check- 
points on  2  meter  packet,  a  street  map 
or  a  special  course  map  is  used  by  all 
APRS  stations.  For  a  wide  area  opera- 
tion on  HR  such  as  a  boat  race,  a  map 
of  all  or  pari  of  the  USA  is  just  right. 
Since  all  beaconed  coordinates  are  in 
degrees  and  minutes  of  latitude  and 
longitude,  it  Is  not  required  that  every 
station's  display  use  the  same  map 
scale. 

Coordinates  ol  moving  stations  are 
most  easily  captured  by  connecting 
the  station's  APRS  computer  to  a  GPS 
receiver's  Nf\/IEA-0183  data  output 
port,  if  no  GPS  unit  is  available,  the 
user  can  enter  coordinates  on  the 
computer  keyboard.  An  object  to  be 
tracked  does  not  have  to  have  a  com- 
puter hooked  to  the  transmitter.  To  au- 
tomatically beacon  to  the  network,  all 
that  is  required  Is  a  packet  node  con- 
trol Jer.  transmitter,  and  GPS  receiver. 
PacComm  Packet  Radio  Systems 
sells  integrated  TNG/GPS  sets,  ready 
to  connect  to  your  transceiver. 

To  demonstrate  APRS  tracking, 
WB4APFt  and  other  members  of  the 
iJS  Naval  Academy  Radio  Club  fol- 
lowed the  progress  of  the  gam^  ball 
for  the  1 992  Army/Navy  game  on  its 
tnaditionai  128-mile  relay  run  from  An- 
napolis to  Philadelphia.  Ail  the  bea- 
coning equipment  fit  inside  the  helmet 
of  the  midshipman  carrying  the  ball. 
The  chase  vehicle  contained  a  digi- 
peater  to  relay  data  to  a  network  of 
APRS-equipped  packet  stations  dis- 
playing the  bait's  progress  to  specta- 


tors and  officials  along  the  route. 

Unlike  other  packet  networks  such 
as  DX  Packet  Cluster,  where  all  sta- 
tions maintain  a  connection  with  the 
host,  all  APRS  reporting  is  done  with 
unconnected  information  (Ul)  frames. 
An  unlimited  number  of  stations  can 
contribute  information  to  the  network 
simply  by  transmitting  the  data.  If 
course  and  speed  information  for  an 
object  is  sent  along  with  the  time  of 
observation.  APRS  will  dead  reckon 
the  predicted  position  of  the  object 
thereafter,  upon  command. 

Bob  and  others  have  been  industri- 
ous map-makers.  Much  of  the  world  is 
now  digitized.  In  addition  to  world  and 
USA  maps,  there  are  regional  maps, 
state  maps,  local  street  maps,  and  avi- 
ation sectional  maps.  As  a  result^  you 
will  need  a  fast  modem  to  download  all 
APRS  tiles,  it  takes  a  high-density 
diskette  to  hold  them  in  compressed 
form.  After  unzipping,  the  complete 
program,  maps  and  sample/demo  files 
require  about  2  (VIS  of  hard  drive 
space. 

WB4APR's  program  supports  CGA, 
VGA  and  EGA  graphics  and  runs  in 
cotor  on  all  popular  PC,  XT,  and  AT 
computers.  That's  great  for  the  welh 
equipped  shack,  but  you  don't  need  an 
expensive  machine  to  get  going.  The 
tatest  APRS505E.EXE  file  is  only 
2S0K,  and  maps  are  less  than  20K 
each.  For  my  mobite  experiments 
(Photo  A),  I  use  a  rudimentary  Toshiba 
T1100+  Eaptop,  which  has  an  8086 
processor,  640  KB  memory,  and  one 
working  720K  floppy  drive.  It's  siower 
and  the  number  of  available  maps  is 
much  smaller,  but  It  is  fine  for  portable 


APRS  Resources  in  this  Article 

Bob  Bruninga  WB4APR 

11 5  Old  Farm  Ct. 
Glen  BurnieMD  21060 

Keith  Sproul  WU2Z 

698  Magnolia  Rd. 

North  Brunswick  NJ  08902 

PacComm  Packet  Radio  Systems,  Inc. 
4413  N,  Hesperides  Street 
Tampa  FL  33614 
(813)  874^2980 

Annapolis  BBS:  (410)  230-2503 

Other  BBS  APRS  Sources: 
(614)  443-4249  Ohio 
(407)  575-9630  Florida 
(703)  255-2172  Virginia 
(602)  938-7528  Arizof\a 
(415)  359-6985  No.  California 
(310)  541-2503  So.  California 

Packet  Addresses  for  non-business  messages: 
WB4  AP  R  @  WB3  V.  IVI D.  USA 
WU2Z@KB4CYC.NJ,USA 
K0OV@We6YMH.#SOCA.CA,USA 

APRS  Frequencies: 
HF  (kHz  LSB)  VHF  (MHz  FM) 

7085.6  145.79 

10151.5  145.79 

14098.0  147.345 
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use  in  public  service  and  RDF  events. 

I  doubt  Itial  any  software  engineer 
is  more  dedicated  lo  optimizing  and 
Improving  his  product  than  WB4APR. 
in  the  six  months  I  have  been  invesli* 
gating  APRS,  Bob  has  put  out  many 
revisions,  each  with  signiffcant  Im- 
pfDvefnents  ovef  th©  ones  before.  The 
prog  mm  keeps  getting  nevt/  features 
and  becomes  easier  to  use. 

An  APRS  version  for  Macintosh 
fans  is  also  coming  onto  the  scene. 
Author  K^ith  Sprout  WIJ2Z  is  trying  to 
make  his  product  compatible  with 
Bob's  PC  version  in  terms  of  maps 
and  htarttwafe  Interfaces,  while  exploit- 
ffig  the  spGCEal  graphics  capabilities  of 
color  Macs.  Now  in  beta  testing,  his 
Version  1  program  should  be  released 
about  the  lime  you  read  this,  \l  njns  on 
almost  any  Mac,  except  SE  or  Plus,  If 
it  has  6  MB  or  more  memory  and  Sys- 
tem?. 

Stay  Tuned 

APRS  is  ideal  tor  hams  who  want  to 
keep  track  of  mulltple  moving  objects 
in  near  reaJ-time.  But  if  that  were  its 
oniy  use.  H  woutd  ba  of  only  passing 
inierest  to  hams  who  hunt  hidden  sig- 
nals for  sport  and  for  volunteer  en- 
forcement. The  big  attraction  of  APRS 
for  T-huntem  is  its  ability  to  network 
RPF  teams,  display  all  their  beaiin^ 
on  each  team's  screen,  and  perform 
automatic  ifiangulaiion  on  its  built-in 
maps. 

An  APRS/RDF  interface  circuit  for 
automatic  bearing  iransmissions  is  still 
in  the  Ijug-squashlng  s!age*  but  tt  ap- 
pears to  be  only  a  month  or  Iwo  away 
from  publication.  Meanwhile,  you  can 
try  out  the  basic  APRS  program  and 
eavesdrop  on  APRS  activities  locally 
and  nationally  by  hooking  it  to  your 
packet  INC. 

Bob  posts  his  latest  APRS  version 
on  the  Annapolis  BBS,  Other  BBSs 
around  the  eountry  have  recent  ver- 
sions, as  do  online  services  such  as 
CompuServe's  HamNet.  Older  ver- 
sions do  not  have  all  the  latest  fea- 


tures, but  they  are  tine  for  viewing 
APRS  activities  in  your  area 

APRS  diskettes  are  showing  up  at 
ham  corrventlons  and  swap  meets.  Be 
sure  to  look  for  the  latest  version.  If 
you  can't  easily  download  APRS  or 
find  it  iocaliy  Bob  will  send  yoii  a  disk 
copy  if  you  include  $5  dollars  for  a 
high  density  disk  or  $10  for  two  double 
density  dUsMs  along  with  your  registra- 
Hon  fee. 

Program  registration  costs  St 9. 
which  is  quite  reasonable.  considedr»g 
its  vefsatitity.  One  registration  is  good 
for  all  versions.  Most  features  are 
functional  even  rf  you  don  t  register,  in- 
cluding the  TNC  interface,  so  you  can 
give  it  a  good  test  drive.  Unregistered 
users  canno!  save  their  current  config- 
uration (startup  map,  location,  and 
diglpeater  path)  and  must  re-enter  up- 
on each  startup. 

When  you  register,  you  will  receive 
a  unique  validation  number  for  use 
with  your  own  calEsign.  Enter  both  and 
the  program  enables  the  writing  of 
configuration  files.  Additional  registra- 
tion and  validation  codes  are  required 
for  special  port  operations  such  as  the 
automatic  interfaces  !o  GPS  receivers 
and  RDF  sets,  if  you  aren't  registered, 
you  can  enter  your  GPS  coordinates 
arKi  DF  bearir^gs  from  the  keyboard.  If 
you  don't  know  your  exact  latitude/Ion* 
^ude,  move  the  cursor  on  the  map  to 
your  location.  APRS  will  determine 
your  coordinates  and  enter  them. 

There  is  too  much  power  and  ver- 
satility  in  APRS  to  cover  in  a  single 
article.  As  it  is.  Tm  fighting  the  urge 
to  add  more  paragraphs,  each  startirig 
with  "But  wail,  there's  more!"  Watch 
for  additional  APRS  information  in 
upcoming  "Homing  In"  installments, 
fnclSJding  comparisons  of  the  PC  and 
Mac  versions.  You  will  also  see  how 
APRS  can  be  used  to  form  an  auto- 
matic RDF  network  of  fixed  and 
mobile  stations.  You  will  learn  how  lo 
lie  your  RDF  equipment,  computer, 
GPS.  and  packet  gear  together  for 
APRS, 


For  The 


Shack! 


1 


100% 

made  in 

thB  U.S.A. 


imagine  your  callstgn  on  the 
ARE.  Classic  Clock! 

•  Beautiful  laminated  original  artwork, 

•  Quality  quartz  movement. 

•  Suitable  for  wail  or  desk  (approx.  9  "x9"x2 "). 

•  Runs  on  one  AA  battery  (included). 

•  Only  $39,99  {plus  $4,50  shipping  in  U.syforeign 
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Route  4.  Box  1 S30  •  Mitral.  VA  231 1 7 
703:894^5777 

800:282-5628  mmm 

703:894-9141  (Fa^)  I   WM   \ 

Internet:  [nfo@buck.com      ^M™. 
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PmiPH<?Xin^ 

the  only  thing  low  about  our  charge  is  the  cost... 

1-800^3^132 


115-1R  Hurley  Road  •  Oxford,  CT  06478  *  (203)  264-3985  •  FAX  (203)  262-6943 
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Sell  your  product  in 

73  Amateur  Radio  Today 

Call  Dan  Harper  today.  . . 

1  -800-274-7373 


A  KEYNOTE  SPEAKER 


Order 
SPK13 


Introductory  price. 

*199"* 

Price  DOCS  ufi  on  Septtmber  1,  1994. 

*  Plus  $7.50  UPS  Ground  Shipping 


SPtanCATlOPtS: 

Poimf  U^min4:  12  to  14  VDC  @500  mA;  120  VAC  adiptar  IrcI. 

A«lld  Power  ChitiMt  2  W  ®  10%  TUD  (B  ahnis) 

Aiidk)  Selecttvtty:  reik/valdl  30  dB  or  greater,  0.3-6  klfa 

S<|ieldb  Hold:  O-lOsecoids 

Noise  Umlier  Adjustabie-tlifeshold  ptteioisc  damp 

Ta|ie  Acthrator:  Audio  actlvited  (VOX).  3  Mcond  bold 

Tape  Output  I  500  mV  P^P  ®  600  obms  <iiom.) 

Headphone  Jack:  Un^rsal  mono-wired  stereo  Jack 

Dtmen^loiis:  lO-7/8"W  x  6r7/8"H  x  7-l/4"D 


from  Grove! 

Tie  Grove  engineering  team  has  created  the  mosJ  revplutionary 
audk)  accessory  on  the  commtfntcatfon  morket:  the  SP200  Sound 
Entiancer 

Housed  tn  u  itylisfi,  solid  oak  cobinel  hand  ciafldli  ibe 
motmldrs  ol  Hortfi  GKolfno, ,  the  SP200  is  mt  to  rnihoiKe  any 
rodlo  room.  The  control  ponel,  corrslTuded  of  sturdy,  block 
obminuni,  hcK  been  designed  for  optimum  eosi  ond  convenieme 
when  tuning  and  relining  sfgnak 

The  SPZOO  combines  a  powerful  audio  cmplifier,  top-of  the-line 
spookef,  and  an  odjustable  filter  syslem  to  create  the  most 
vefsotile  listening  efkvifonment  ever  ovdloble  to  rodio  onthusktsti 
The  keen  peak/notch  filter  system  ond  odvonced  noise  limifer 
alow  the  li^tenei  to  pull  dear  ar>d  cfetind  signok  od  oF  the  hoze 
of  utteffef ence  and  bockgiound  noise,  while  the  ddiifstoUe  boss 
end  tfehle  rantrofe  provide  the  flexibitity  to  cieaTe  just  the  sound 
you  woni  f%  RTTY,  jratkcl,  fW,  CW  ond  all  other  data  systems 
are  enhanced  while  interference  and  eledricol  noise  are  reduced 
or  even  elfmtnoted  by  the  analog  audio  processor. 

The  SPZOO  also  comes  equipped  with  a  stereo/mono 
heodphone  jack  for  private  listening,  and  on  automotic 
tape  odivotor  so  that  you  never  hove  to  miss  anything. 
Try  the  new  Grove  5P200  Sound  Enhorjcef  with  your 
r^eiv^,  sconner,  of  transceiver  and  enjoy  the  Jote^  in 
Sf^er  sophtsSicotiofi;  you'll  ogree  this  is  truly  a 
keynote  sp&akcr! 


Why  pay  over  $400  for  these 
separate  accessories: 

^Speaker 
-►Adjustable  Filter 
—►Recorder  Activator 
^Audlo  Amplifier 
—►Audio  Activated  Sipeich 
—►Noise  Ltmiter 

When  you  can  have  It  all 
tn  the  new  Grove 

SP-200 


CALL  NOW! 

(800)  438-8155 

(704)  837-9200 

raBox98 
Brasstown,  NC  28902 

GROVE 

ENTERPRISES 

Changing  the  way  you 
hear  the  world 
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Packet  &  computers 


Jeitmy  Sioman  N1EW0 
€/o  73  Maga^B 
70  Route  202  North 
Pi6tBft30fQugh  NH  03453 

This  column  ts  not  cali&d  ''Packet  ^ 
Computers*  by  acadent.  When  I  first 
started  writing  for  73,  li  was  decided 
to  make  this  column  cover  computers 
themselves  as  well  as  their  ham  radio 
use.  Well,  I  haven't  taken  the  time  1o 
do  thai  yet.  so  i  am  going  lo  start  this 
month  as  a  break  from  our  JNOS  dis- 
cusstons.  (ThosB  of  you  following  the 
JNOS  series,  there  will  be  more.) 

Choosing  a  Computer  for  Your 
Shack 

Let's  take  a  fook  at  what  things  to 
consider  when  buying  a  computer  lo 
use  for  ham  radio.  Well  take  a  look  at 
two  paths — cheap,  and  good. 

First,  cheap:  Many  of  us  work  on 
hmii&d  tHidgets  wtien  it  comes  to  t>yy- 
iflg  ham  gear  (radio  is  a  hobby,  after 
alf).  After  you  buy  the  HF  ng,  lYm  2m 
handheld,  the  various  antennas,  bat- 
teri^s,  meters,  and  power  supplies, 
there  might  not  be  much  left  for  com- 
puter equipment.  But  all  is  not  lost  In 
some  ways,  those  of  you  forced  to  buy 
used,  low-power  machines  may  be 
lucky 

Buying  a  Cheap  Machine 

Before  you  rush  out  and  buy  a 
computer,  it  is  important  to  Step  back 
and  decide  what  il  is  itiat  you  plan  to 
do  wtth  the  machine.  If  you  must  buy 
cheap,  you" II  have  to  think  cheap,  That 
Is.  a  cheap  used  machine  Is  fust  not 
going  to  run  the  latest  and  greatest 
software,  Windows  is  out,  ditto  OS/2, 
NT.  and  UNIX.  On  the  other  hand. 
DOS  will  run  just  tine,  and  the  over- 
wfielrriing  majority  of  ham  software  is 
currently  DOS-based.  While  this  is 
(very)  (itely  to  char>ge  (very)  quickly  fn 
the  (very)  near  fuli^re,  the  older  soft- 
ware will  still  be  (very)  usefuE  tor  a 
(very)  long  time. 

You'll  be  able  to  run  logging  pro- 
grams, packet  radio  terminal  pro- 
grams, some  TCP/IP  programs,  and 
assorted  calculators  for  everything 
from  beam  design  to  grayline  pk^tting. 
Vbu  wori't  feel  left  out  wfth  a  low  erxl 
machine  if  you  are  interested  in  using 
tt  (rather  then  colleding  the  latest  and 
greatest  software,  which  seems  to  be 
a  hobby  in  itself.) 

So  maybe  it's  time  for  a  definition  of 
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a  low  power  system.  Just  in  case  ft 
isn't  clear,  we  are  discussing  IBM-FO 
compatible  systems.  No  stight  is  in- 
tended to  Macintosh ^  Commodore,  Sil- 
icon Graphics,  Altai r.  or  any  other  ma- 
chine. It  is  simply  the  case  that  the  PC 
IS  the  overwhelming  favorite  among 
hams.  If  you  are  Interested  In  any  of 
the  other  possibilities  (for  example,  if 
you  already  own  a  Mac),  don't  be  dis- 
couraged, you'll  find  software  and 
hardware  for  your  machine  il  you  look 
around.  The  low  power/low  end  ma- 
chine I  have  in  mind  is  an  8086  to 
e03d6SX  machine  with  a  tO  to  100 
MB  hard  drive,  640  kb  to  4  MB  of 
RAM  (Random  Access  Memory)  and 
MDA  (Monochrome  Display  Adapter — 
text  only)  to  VGA  (Video  Graphics  Ar- 
ray— color  graphics)  adapters.  This  is 
a  relatively  wide  range  of  equipment, 
but  all  of  il  is  "obsolete"  by  current 
standards. 

Wait,  you  say  .  .  .  hold  on  |ust  a 
minute!  I  run  Windows  on  my  3e5SX 
machine.  Yes,  you  might  just — be- 
tween lockups,  GPFs,  and  reboots — 
be  able  to  ''run"  Windows.  Folks,  re- 
gardless of  what  you  say,  the  386SX 
is  a  machine  dead  to  the  latest  and 
greatest  software  and  the  386DX  is 
running  a  close  second.  If  your  SX 
has  8+  MB  of  RAM.  you'll  hg^m  better 
luck,  but  you  will  still  find  t!  ternbiy 
stow. 

So  within  this  broad  range  of  equip- 
ment, how  do  I  choose  my  low  end 
machine?  Well,  the  basic  low  end  is 
beautifully  embodied  in  the  IBM  Model 
30.  This  was  a  fairly  expensive  ma- 
chine when  it  first  appeared.  As  a 
used  machine.  It  has  a  number  of  ad- 
vantages that  are  good  examples. 
First,  it  is  built  very  well.  One  thing 
mat  all  hams — but  especially  the 
HFers— will  appreciate  is  that  the  30  is 
qutet  No,  1  am  not  talking  about  the 
fan,  though  It  is  quiet  that  way.  I  mean 
RFL  The  nicely  built  bo>e  tttat  holds  the 
30's  guts  is  well  sealed  agamsi  FIF 
leaks,  and  it  Just  doesn't  make  radio 
noise.  This  is  a  very  important  pointy 
because  a  cheap  case  can  mean  thai 
you  just  can  t  get  on  the  low  bands 
white  the  computer  is  turned  on — 
some  machines  are  incredible  RF 
generators. 

The  Model  30  afso  has  VGA  built- 
in.  It's  right  on  the  motherboafd.  This 
means  Iha!  you  can  view  color  graph- 
ics as  decent  resolutions.  Unfortunate- 
ly,  the  monitors  Ihat  came  with  the 


Model  30,  made  for  IBM  by  Tatung. 
are  notorious  for  going  terribly  out  of 
focus — then  dying.  This  means  you 
m^ght  have  to  replace  the  monitor,  il 
you  can  find  a  VGA  monitor  cheap, 
great.  If  not,  you  can  put  a 
monochrome  display  adapter  in  the 
box  and  use  a  mono  monitor  (which 
you  can  certainly  get  cheap)  or  use  a 
mono  VGA  monitor,  a  bit  more  ^(pen- 
sive. 

The  30  includes  a  serial  port — a 
ham  radio  necessity^and  a  printer 
{parallel}  port.  If  you  do  ftnd  a  30  for  a 
good  price  (less  than  $500  with  moni- 
tor) at  a  hamfest  or  flea  market,  be 
Siire  to  get  the  keys  and  configuration 
diskettes.  Unlike  most  clone  ma- 
chines, the  key  to  the  Model  30  is  a 
must.  It  IS  a  real  key  which  fits  a  real 
lock,  which  really  k)cks  the  case.  The 
CX)nlt§uratlon  diskette  Js  required  to  do 
things  like  set  the  system  tlnrte  artd 
conliguJBtion.  'Vbu  nmdlt 

So.  what  have  we  learned  from  this 
example?  First,  since  we  are  buying 
low  end,  we  can  pick  up  a  good  name- 
brand  machine.  Looi^  lor  older  IBM. 
Dell,  Compaq,  AST,  Samsung. 
Hyundai,  etc.  machines.  These  are  all 
built  very  well  and  won't  cost  much, 
since  the  low  end  machines  are  "ob- 
soiele/  Avoid  no-name  dor>es  unless 
you  can  be  sure  they  come  in  very 
good  cases;  RFI  is  bound  to  be  a 
problef?i  in  cheap  machines. 

Color  is  nice,  but  mono  will  work. 
Don't  spend  a  lot  of  extra  money  on 
color  unless  you  have  specific  plans 
for  It,  You'll  find  that  most  ham  soft- 
ware for  DOS  works  just  fine  In 
monochrome  modes.  Be  suspicious  of 
used  monrtois;  test  them  or  gel  sorrte 
sort  of  guarantee  that  they  will  work. 

Make  sure  the  machine  has  at  least 
one  serial  port.  This  is  standard,  but 
you  might  be  very  disappointed  if  you 
do  not  check.  AIMs  not  lost  if  your  ma- 
chine is  short  a  port — add-In  port 
cards  are  cheap  and  available. 

&e  sure  to  get  any  keys  and 
diskettes  for  whatever  machine  you 
buy.  Frequenily  machines  contain 
fiardware  thai  is  useless,  or  nearly  so. 
without  tf>e  right  software.  Cfwck  this 
carefully. 

Buying  New  Haitiware 

If  you  are  ready  to  go  out  and 
spend  some  money,  you'll  need  to 
think  about  the  future*  Operating  Sys- 
tems and  applications  are  growing  in 
sophistication,  and  are  hungrier  than 
ever  for  system  resources,  Lots  of 
RAM  and  disk  space  are  needed  to 

make  things  wor*t  right.  The  processor 
is  also  an  issue,  modern  software 
wants  lots  of  CPU. 

The  best-vatue  processor  today  is 
the  d0436DX/2  66.  This  is  a  processor 


that  runs  at  33  MHz  outside,  but  68 
MHz  inside.  Thanks  \q  the  486  $  inter- 
nal cache  memory,  which  can  store  in- 
stfuctions.  this  higher  internal  clock 
rate  makes  a  big  difference  in  perfor* 
mance.  Why  not  just  run  the  whole 
thing  at  66  MHz?  Cost-  Building  a  33 
MHz  motherboard  is  much  easier  (and 
so  cheaper)  than  a  66  MHz  board. 

One  important  point  is  to  get  a 
motherboard  tt^t  supports  a  large  ex- 
ternal processor  cache.  By  large,  I 
mean  greater  tfnan  128  kb.  Many  pro- 
cessor caches  are  upgredaOie.  so  you 
may  be  able  to  start  smaller.  The  im- 
portance of  this  external  cache  will  be 
obvious  when  running  more  advanced 
operating  systems  like  NT  Perfor- 
mance of  NT  is  dependent  upon  at 
ieasi  128K  of  cache. 

Video  is  very  important  for  a  new 
machine.  Do  not  buy  a  frame  buffer 
video  adapter.  A  frame  twffer  adapter 
is  a  dumb  cam  thai  simply  provides  a 
memory  space  that  corresponds  to 
the  display  Values  stored  in  this  mem- 
ory space  determine  what  appears  on 
the  screen.  Frame  buffers  are  death  to 
Windows  performance.  They  simply 
can't  deal  with  the  video  intensive  na- 
ture of  Windows  and  will  bring  even 
the  fastest  machine  lo  its  knees.  In- 
stead of  the  frame  buffer,  buy  an  ac- 
celeralor.  An  accelerator  card  uses  its 
own  processor  to  speed  up  the  video, 
and  can  make  a  dramatic  difference  in 
the  performance  of  even  the  slowest 
of  Windows-capable  machines. 

S  Mb  of  RAM  Is  the  minimum  for  a 
new  machine;  four  simply  doesn't 
hack  it,  16  Mb  is  even  better,  and 
Wjndows-f^-OS/2  performance  will 
oertainly  show  iL  A  l^rge  disk  drive  fs 
also  a  necessity.  Look  at  300+  Mb 
drives  Applications  are  getting  outra- 
geously large,  as  are  operating  sys* 
tems.  NT  wants  80  Mb!  AppN cations 
run  about  16  ME)  each  today  AN  IDE 
(Integrated  Drive  Electronics)  drive  Is 
fine;  SCSI  is  belter  (though  more  ex^ 
pensive}.  SCSI  can  take  advantage  of 
advanced  OS  (Operating  System] 
features,  and  offers  a  way  to  attach 
peripherals  {CD*ROM,  tape  drives^ 
scanners,  etc. J. 

The  case  of  your  new  machine  Is 
very  important  It  should  be  worthy  of 
your  shack.  If  you  are  building  a  ma* 
Chine  yourself,  look  into  a  premium 
case.  If  you  are  buying  a  brand  name, 
you're  probably  OK  IF  you  are  buying 
a  local  clone — look  out!  Bring  a 
portable  HF  receiver  with  you  and 
check  for  RFI.  if  the  standard  case 
from  the  vendor  is  leaky,  see  if  they 
can  supply  a  premium-quality  box. 
It  will  cost  more,  but  ^t  s  worth  the 
money. 

See  you  next  month.  Until  then.  73 
deNIEWO. 


CABLE  T.V.  CONVERTERS 

jefroItT".  Oak,  Scientific  Atlantic.  Zennh,  & 
many  oihers-  'New"  MTS  stereo  add-on 
mute  &  volume  Ideal  for  400  &  4  50  owners. 


1-800-826-7623 

B&BINC.  ^ 

3584  Kennebec,  Eagan  MN  55122 
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CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  S3 


CBC  INTERNATIONAL 

LOU  FRAIMKLIN/K6NH     Owner 
PO    BOX  31500X.  PHOENIX    A2  8SO*3B 


^^  Fox  Hunt  Attenuator  <^ 
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Arrow  /Vntenna 

1461  Peacock  H.  evening*   {303)663-5485 

Lovdand.  CO   80537  Fax  (303  663-5065 
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Ham  Television 


Bilt  Brown  WB8ELK 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

The  Ultimate  DX 

Tbis  past  July  11th.  record-break- 
ing contacts  exceeding  2,500  miles 
on  fast-scan  ATV  (434  MHz)  were 
made  by  California  ATVers  watchirvg 
transmissions  from  Paul  Lieb 
KH6HME  from  his  vantage  point  on 
the  side  of  Mauna  Loa  volcano  on 
the  big  fsiand  of  HawaH. 

The  Califomia'Hawaii  Duct 

This  amazing  distartce  was  pa$sf- 
bie  Hue  to  a  tropospheric  duct  thai 
develops  several  times  each  y^ar 
between  California  and  Hawaii.  Usu* 
atiy  the  duct  $yppori$  weak  signal 
contacts  on  2m  SSB  and  occasion- 
ally as  high  as  ihe  23cm  band  (and 
sometimes  beyond),  The  strongest 
conditions  seem  to  occur  each  sum- 
mer (typically  June  or  August)  when- 
ever a  strong  Pacific  high  pressure 
system  builds  up  along  the  path. 
During  a  few  particularly  good  open- 
ings, 2m  FM  OSOs  have  been  made 
with  signal  levels  exceeding  S9.  The 


path  is  usually  strongest  along  the 
California  coast  near  sea  level,  while 
at  the  Hawaii  end  It  tends  to  be  best 
at  higher  elevations.  To  take  full  ad- 
vantage  ot  I  his  unique  phenomenon, 
Paul  KH6HME  obtained  permj^ion 
from  Hawaii  television  Chanrtel  9  to 
locate  a  senes  of  beacon  transmit- 
ters (Sm — 23cm)  at  their  transmitter 
shack  high  on  the  side  of  the  Mauna 
Loa  volcano  at  around  the  8,200  foot 
level  (see  the  article  by  Gordon 
West  WB6lSfOA  in  the  July  1991  is- 
sue of  73.  p.  14.  for  a  complete  de- 
scription of  the  KH6HME  beacon 
system).  These  beacons  are  usually 
the  first  lip-off  of  the  dud  opening  for 
many  weak-signal  DXers  all  atong 
the  West  Coast  of  the  U.S.  main- 
land. 

The  ATV  Tropo  Experimafit 

Back  in  1991.  Gordon  West 
WB6N0A  and  Tom  O'Hara  W60RG 
brought  an  ATV  experiment  over  to 
Hawaii  so  that  Paul  could  attempt  a 
record  ATV  contact  between  Hawaii 
and  California.  Ttie  ATV  experiment 
consists  of  a  P.C.  Eleclronics' 
transmitter  with  an  Elktronics  VDG-1 
video  ID  and  a  100-watt  Mtrage 


Photo  A.  The  KH6HME  (Mauna  Loa  volcano.  Hawaii}  ATV  signal  booms  into 
Souttmm  Caliktfnia  (reception  by  Gordon  West  WB6N0A—2.500 mifes). 


Photo  &.  The  Havvati  ATV  signal  as  receimd  by  Mike  HenkoskI  KC6CCC  in  San 
Ctemente  (23  f  4  mrtesA 


amplifier  fed  into  a  pair  of  KIFO 
yagis. 

Although  there  have  been  many 
openings  since  then,  none  of  the 
ATV  attempts  prior  to  Ihis  July  have 
been  able  to  produce  much  more 
than  sync  buzz  over  the  path. 

The  BIG  One 

That  all  changed  this  summer 
when  the  KH6HME  CW  beacons 
were  observed  poundmg  into  the 
Californian  and  Mexican  coast  on 
July  tOth.  Many  2m  SSB  QSOs 
were  then  made  by  Russ  KH6FOO 
(near  sea  level  at  Hilo,  Hawaii)  and 
Al  WH6VY  with  the  mainland.  Early 
in  the  afternoon  (PDT)  on  Monday. 
July  11th,  Paul  KH6HME  arrived  at 
the  Mauna  Loa  beacon  site  and 
hooked  up  the  ATV  experiment  Sig- 
nal levels  on  2m  were  now  peaking 
well  over  S9.  As  soon  as  Paul  turned 
on  ttie  ATV  transmitter.  Gordon  West 
WB6NOA  received  a  P4  cotof  pic- 
ture over  an  incredible  2^500  mile 
path  (see  Photo  A).  Gordon  contact* 
ed  Tom  W60RG,  who  spread  the 
word  to  the  Southern  Californian 
ATV  community. 

New  World  Record — 2,514  Miles 

Mike  HenkoskI  KC6CCC  of  San 
Clerriente  heard  the  news  and 
jumped  up  to  his  rooftop  to  flip  his 
KLM  440-1  OX  over  horizontal  and 
poini  it  towards  Hawaii  Around  2:30 


p.m.  POT  Mike  received  a  snowy 
picture  that  peaked  up  lo  P3+  about 
five  mmutes  fater  {see  Photo  B). 
Mike  sent  me  a  videotape  of  the 
contact.  It's  fascinating  to  watch  as 
the  picture  builds  in  strength  to  the 
point  where  you  can  actually  read 
the  fine  print  on  the  ID  screens.  As  a 
result  of  this  contact,  the  new  world 
ATV  DX  reception  record  is  riow 
2,514  milesT  Mike  observed  the  ATV 
sigrml  for  over  four  hours  ftiat  after- 
rvoon. 

The  ATV  signal  was  also  received 
bnefly  (around  PI)  by  Don  WA6BHF 
In  Westchester  (2.480  miles)  and  Al 
KF6YM  reported  Seeing  possible 
sync  bars  from  Running  Springs 
{2,555  miles). 

More  New  Records 

This  opening  also  resulted  in  a 
record  two-way  contact  between 
KH6HME  and  Chip  Angle  N6CA, 
with  both  CW  and  SSB  on  2304 
MHz,  An  attempt  to  make  contact  on 
the  10  GHz  bar^  was  unsuccessful, 
however.  This  opening  may  well  be 
one  of  the  best  yet  observed,  and 
resulted  in  hundreds  of  new  stations 
working  the  duct  on  VHP. 

Gordon  W86N0A  traveled  to 
Hawaii  shortly  after  the  big  opening 
to  help  Paul  KH6HME  get  set  up  for 
the  next  big  ATV  challenge:  the  first- 
ever  two-way  ATV  QSO  between 
Calif om la  and  Hawaii! 
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-  Packet  Radio  - 

Portable  &  Affordable! 


^Simple  Installation 
-A  No  External  Power 
'^  Smart  Dog''^  Timer 
^  Perfect  For  Portable 


^Assembled  &  Tested 

Pa'^kftMo^em     *  VHF,  UHF,  HF  (lOM) 

Made  in  USA. 


WFietliej  you're  an  experienced  packeteer  or  a  oewcomer  wautlDg  to 
explore  packet  for  the  first  time,  this  is  what  youVe  been  waiting  for! 
Thanks  to  a  breakthrough  in  digital  signal  processing,  we  have 
developed  a  tiny,  fyll-featured,  packet  modem  at  an  unprecedented 
low  price.  The  BayPac  Madei  BP-1  transfortiis  your  PC-compatible 
computer  iuio  a  powerful  Packet  TNC, 
capable  of  supporting  sophisticated  features 
tike  digipealing,  file  transfers,  and  remote 
lerminaJ  access.  NOW  is  the  time  for  YOU 
to  join  Uie  PACKET  REVOLUTlONt 


Jufiflniiucs 

J    fncoiporated 


400  Daily  Lane 

P.O,Box5210 

Grants  Pas^.  OR 

97527 


1-800-8BAYPAC 


Pj1-fiOI>S22-9?22 
(503)  474-6700 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

>10  Watt  pep 

Transceiver 

Onty  $499 

Made  in  USA 
Value  +  Quafily 
from  over  25years 
in  ATV...W60RG 

Snow  free  ffne  of  sight  DX  is  90  miles  assuming 
1 4  dBd  antennas  at  both  ends.  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  [ocal  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-1 0  has  adjustable  1 0  Watt  p.e.p.  with  one  xtal  on 
439.25,  434,0  or  426,25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  downconverter  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2  J"  aluminum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  fatest  Callbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg*  ATV  catalog 

including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400.  900  &  1200  MHz  bands. 
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P-C.  ELECTRONICS 

2522  Paxson  Lane  Arcadfa  CA  91007 


Visa,  MC,  UPS  COD 

Tom  (W60RQ} 
Maryann  (WBGYSS) 


THE  NEW  STANDARD  OF  EXCELLENCE 


RLC-3  8  PORT  CONTROLLER 


FEATURES: 

•  All  ports  can  be  configured  as  links  or  repeaters 

•  Low  power  CMOS  operation 

•  Separate  user  programmable  courtesy  beeps 
for  each  port 

•  Fully  DTMF  and  Serial  programmable 

•  Unique  Voice  and  CW  ID's  for  each  port 

•  4-Layer  high  quality  board  construction 

•  Ports  can  be  connected  in  any  combination 

•  2/5-6  tone  paging 

•  Autopatch  option  available 

•  Add  radio  ports  as  your  systems  grows 

•  Priced  to  meet  your  club's  budget 


BENEHTS: 

With  DTMF  and  serial  programming  features,  your  controller  is  more  secure  from  unwanted  access.  Talk  out  your  Icom, 
Kenwood  and  Yaesu  HF  radios  with  your  handheld.  Make  emergency  autopatch  calls.  Have  the  nicest  sounding  audio  on 
your  repeater  system.  Link  to  other  repeaters,  satellites,  or  systems  using  only  1  controller.  Run  all  of  your  club's  repeaters 
with  only  1  RLC-3  Controller  Let  the  scheduler  functions  automatically  wake  up  in  the  morning,  turn  on/off  nets,  and  tell 
you  what  time  it  is.  Only  the  RLC-3  can  give  you  all  of  these  benefits  in  1  affordable  package 

LINK  COMMUNICATIONS,  INC. 

115  2nd  Ave.  N.E.,Sidney,  MT  59270 

(406)  482-7515  (Voice)   (800)  610-4085  (Orders)   (406)  482-7547  (Fax) 
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Number  22  on  your  Feedback  card 


^m  Numi>er  zz  on  your  N 

Above  &  beyond 

VHF  and  Above  Operation 


a  L  Houghton  WBSfGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  92119 

VHF/UHF  Microwave 
Frequency  Counters 

Last  month  I  covered  Loran  and 
some  of  tts  attributes,  namely  the  cali- 
bration of  frequency  standards,  or  the 
internal  caitbration  oscillator  of  your 
frequency  counter.  This  month  I  will 
cover  the  various  surplus  counters  that 
are  available.  Both  inexpensive  new 
counters  and  surplus  units  can  be  a 
problem  from  a  calibration  standpoint. 
It  can  be  an  uphill  battle  to  maintain  a 
frequency  reference  Ihat  is  dependable 
and  accurate  enough  to  properly  main- 
tain calibration. 

This  facet  of  frequency  counters, 
thecr  accuracy  and  how  good  their  in- 
ternai  references  are,  is  often  misun- 
derstood. These  interna!  oscillators  re- 
quire periodic  calibration  to  ensure  that 
your  capability  lo  measure  accurately 
is  OK.  It  Ihe  calibration  standard  in 
your  frequency  counter  Is  off,  your 
measurements  wifl  be  as  weii.  The  Lo- 
ran  caEibriation  process  described  in  my 
August  and  September  1994  columns 
is  but  one  method  of  verifying  your 
system's  accuracy. 

As  the  frequency  of  interest  be- 
comes higher  and  higher  in  the  mi- 


crowave regton.  the  email  error  that  is 
not  important  at  high  frequency  be- 
comes larger  and  larger.  If  you  cali- 
brate your  counter  with  WWV,  is  it 
good  enough  for  use?  Why  use  Loran 
or  WWVB  at  60  kHz  for  verifying  your 
standard's  frequency?  I  hope  to  an- 
swer these  and  other  questions  this 
month,  and  to  show  the  basics  in  Ire' 
quency  counter  acQuisitlon  from  the 
eye  of  a  surplus  junkie.  Well,  not  only 
surplus  counters — 1  would  like  to  re- 
view some  of  the  very  new  mini  pocket 
frequency  counters  as  well  In  short,  I 
wiil  present  what  I  have  teamed  from 
ail  the  frequency  counters  that  I  have 
used. 

Choosing  a  Frequency  Counter 

One  type  of  question  that  comes  up 
is:  If  two  frequency  counters  are  capa- 
ble  of  measuring  a  specified  frequency, 
say  1296  MHz,  which  one  woui-d  you 
choose?  How  would  you  rate  the  per- 
formance and  accuracy  of  each?  Is 
price  the  oniy  criteria  tor  seiection? 
Whew,  what  choices! 

First,  let's  start  out  by  stating  that 
almost  any  counter  wiil  do  a  great  job 
displaying  the  frequency  that  you  want 
if  it  is  within  the  counter's  frequency 
range.  There  are  many  other  attributes 
that  need  to  be  considered:  sensitivity 
to  input  stgnais,  digits  resolved,  agility 
or  ease  of  use,  and  accuracy.  A 


Photo  B.  My  otd  trusty  HP-5245  counter  with  a  500  MHz  pfug-in  dispiays  10  MHz 
frequency  to  eight  digits. 


Photo  C.  Conyparison  between  an  HP-5245  with  a  3-!0-12.4-GHz  plug-in  (bottom) 
and  a  Systran  Downer  1037  frequency  counter  with  a  transfer  osciliator  plug-in 
good  to  18  GHz  (top). 
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Photo  A.  Digimax  500  MHz  and  1.2  GHz  frequency  counters,  about  eight  years 
otd  and  stiii  working  wetL 


counter's  ability  to  display  the  frequen- 
cy accurateiy  depends  on  how  well  its 
interna i  time  base  (reference  osciilator) 
stays  on  frequency. 

Let's  cover  accuracy.  Each  system 
has  a  littie  different  approach  on  the 
caiibration  process  that  you  should  be 
familiar  with  in  order  to  get  good  re- 
suits  from  your  unit.  It  is  not  realistic  to 
state  that  your  frequency  is  OK  just  be- 
cause the  frequency  counter  is  reading 
the  proper  frequency.  The  frequency 
might  loof<  just  fine,  but  if  you  don't 
know  what  your  counter's  time -base 
error  is  you  don't  know  for  sure  that 
your  frequency  measurement  is  OK. 

Many  years  ago,  in  the  early  1960s, 
one  of  my  first  calibration  attempts  was 
to  bring  a  crystai-controHed  HT  (trans- 
fer osciliator)  in  lo  work  and  set  the  fre- 
quency with  the  counter  there.  When  1 
returned  home  I  couid  calibrate  my 
equipment  by  a  comparison  method  by 
retesting  the  HTs  frequency.  This  pro- 
cess calibrated  my  first  counter,  an 
HP-523,  good  to  1  MHz.  It  was  used 
with  74H90,  dividing  by  10  from  VHF. 
My  only  other  calibration  process  at 
this  time  was  WWV  at  10  MHz. 

How  accurate  was  this  system  in 
the  mid-'60s?  Wetl,  WWV  was  good  to 
1  hertz  per  MHz,  and  checking  the  HT 


at  work  and  then  at  home  proved  my 
test  to  be  within  300  hertz  at  2  meters. 
What  a  cumbersome  caiibration 
method  I  went  through  in  those  early 
days.  In  actuality,  it  wasn't  too  bad  if 
you  could  set  your  2  meter  crystal  fre- 
quency to  something  less  than  300 
hertz.  Remember — this  was  the  eariy 
19603,  and  white  this  was  not  the  best 
it  was  doing  just  fine  for  amateur  stan- 
dards at  2  meters.  At  much  higher  fre- 
quencies this  was  another  matter 

The  next  major  quantum  leap  in 
counter  technology  avallabie  to  ama- 
teurs during  the  latter  1970s  was  the 
HP-5245  frequency  counter.  This 
counter  woufd  count  to  50  MHz  and 
had  plug-ins  that  coutd  increase  its 
range  to  18  GHz.  At  the  lime  we  were 
very  lucky  to  acquire  an  HP-5245  with 
a  500  MHz  pjug-m.  The  other  plug-ins 
were  "Unobtainium"  because  they 
were  too  pricey,  even  in  surplus.  I  re- 
member the  HP-5245S  still  being  sold 
for  something  near  $1,000  tn  1985.  By 
the  way.  I  still  have  my  original  HP- 
5245  and  it  stili  works  well  nearly  20 
years  later;  it's  a  real  workhorse.  The 
cost  today  for  an  HP-6245  in  working 
condition  with  a  500  MHz  piug-in 
shouid  be  less  than  $200. 

This  technology  was  quite  a  jump  in 


Photo  D.  Systron  Downer  Model  6053,  direct-reading  to  3  GHz. 
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Photo  E.  The  Systron  Downer  Model  6016,  dtrect-reading  to  12.4  GHz.  Note  the 
9-volt  battery  on  top  for  size  comparison. 


PtiQto  E  The  HP -6360  computing  counter  exiremefy-accurate  lime  tase  (0.001 
Hz).  This  counter  can  do  Booiean  Algebra  c^toui^iions  with  its  ttiree  frequency  in- 
puts, it  displays  10  MHz  frequency  to  1  i  digits. 


Photo  G.  The  HP-5303B  muW-disptay,  witt)  f/re  frequ&ncy  counter  good  to  525 
MHz.  The  bottom  unit  is  Interchangeable. 


performance  from  my  original  HP-523. 
The  HP-523  couldn'l  compare  with  the 
HP-5245,  which  ran  cirdes  around  it  (I 
then  scrapped  the  HP-523).  The  accu- 
racy of  the  HP-5245  was  good  to  0.1 
herU  at  10  MHz,  Its  calibration  could 
be  compared  to  WWV  at  10  MHz  and 
reset  to  this  accuracy  with  care.  How- 
ever, tlie  internal  osciliator  could  be  set 
more  accurately,  requiring  somethEng 
other  than  WWV  at  10  MHz.  [Note:  To 
obtain  accurate  calibration  results  you 
must  have  a  standard  or  reference  that 
has  a  greater  accuracy  than  the  unit 
you  wish  to  calibrate.} 


Evaluating  a  Frequency  Counter's 
Accuracy 

Lets  take  a  little  counter  accuracy 
quiz.  I  hate  quizzes,  but  let's  see  what 
happens  in  accuracy  terms,  just  tor  the 
sake  of  conversation.  Question:  Wliat 
counter  would  you  buy  for  the  best  ac- 
curacy? 

Counter  A.  1  part  per  miliion  (1  PPM) 
Counter  B.  0.001  % 
Counter  C,  0.1  hertz  per  MHz 
Counter  D.  5  milimertz  @  5  MHz 
Counter  E.  +/-  0.05  hertz  per  MHz 

Sounds  like  apples,  oranges,  pears 
and  grapes?  it's  not  a[i  that  difficult. 


What  liappens  is  that  the  accuracy  is 
stated  in  different  terms,  just  like  com- 
paring labels  at  the  supermarket.  Let's 
break  the  terms  down  one  by  one.  In 
all  cases,  a  10  MHz  frequency  is  mea- 
sured. With  counter  "A'*  (1  part  per  mil- 
lion— 1  PPM),  there  would  be  a  maxi- 
mum error  of  10  hertz  at  10  MHz,  With 
counter  "B."  0.001%,  the  same  TO  MHz 
error  would  be  100  hertz  With  coun- 
ters "C  or  "E,"  the  statements  are  the 
same  and  the  error  would  be  1  hertz. 
With  counter  "D,"  5  mjlliherlz  at  5  MHz, 
the  error  would  be  0.01  hertz  (or  1/100 
Of  a  hertz  or  cycle,  if  you  prefer),  mak- 
ing counter  "D"  the  most  accurate. 


Commercial  counters  on  the  ama- 
teur market  (new)  range  in  accuracies 
from  1  PPM  for  units  with  an  interna! 
If  me  base  oscillator  that  Is  not  temper- 
ature-controlled, to  ones  that  have 
higher-accuracy  time  bases^  good  to 
0.1  PPM  or  0.2  PPM.  This  iS  usually 
an  option  that  can  cost  up  to  $100  ex- 
tra. This  extra  cost  is  added  to  the 
tJase  price^  making  the  total  cost  be- 
tween $300  and  $400  dollars.  The  lim- 
iting factor  here  is  not  the  counter  it- 
self, but  rather  the  cost  of  the  internal 
time  base  crystal  oscillator.  Here  we 
have  the  paradox:  The  cost  of  a  reafly 
good  tfme  base  can  exceed  the  cost  of 
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QSO  Tutor  * 

Study  Aid  for  the  Amateur  Radio  Exams 
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TO  ORDER  CALL 

800-328-2393 


TECH  SUPPORT 

209-651-7859 


FAX 

209-651-5157 
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Runs  On  IBM  cumpiitjbks  ur  Mncin tushes 

•  Programs  are  available  for  Novice, 
Technician^.  No^Code  Technician,  CeneraE, 
Advanced  and  Extra  Amateur  class  exams 
€l^  well  Sis  CammerCiaJ  Radiotelephone  and 
Commercial  Radar  Endorsement.  Each 
program  ^vtd  sepuralel)^. 

•  Work  with  the  entire  question  pool,  or 
study  questions  automaticaUy  selected  by 
the  pragram  from  your  weakest  areas. 

•  Current  Questioii  Pools 

•  Includes  ful]  screen  graphics^  expJanatian^ 
on  appropriate  questions  and,  on  the  IBM 

version,  a  pop-up  u^iltulator. 
•Logs  multipEe  stud}/  sessions  and  allows 
resiiTtiing  at  a  later  time-  Returns  to  review 
missed  que^ions  if  desired^ 

•  Create*  randomly  generated  sample  tests 
on-Jine  or  printed  with  graphics  on 
Epson/IBM  or  Macintosh  printers. 

"  Pubhc  Domain  Morse  code  tutor  is 
included  on  request  at  no  extra  charge. 
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QSO  Software 
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Photo  H,  The  HP'53D6  multimeter  bottom  unit  can  be  interchanged  with  the  fre- 
quency display  unit  to  form  a  mutHmeter 


a  modest  frequency  counter  by  a  2:1 
ratio.  Rar  in^tarTce,  a  very  good  TCXO 
from  EG&G  or  a  similar  manufacturer 
can  cost  nearly  $300  new  for  0.1  PPM 
accuracy,  Costs  for  accuracies  In  the 
0.001  PPM  range  are  out  of  sight  for 
amateur  pocketbooks. 

Frequency  counters  that  use  these 
opiionai  higiier-accuracy  type  TCXOs 
(temperature-compensated  crystal  os- 
ciJiator)  or  ovenized  standards  in  the 
new  amateur  market  are  typical  of 
products  from  the  following  manufac- 
turers (the  800  numbers  foElowing 
these  companies  are  reserved  for  or- 
ders only):  Digimax,  800-854-1566, 


San  Diego,  CA;  Startek,  SOO-638- 
8050;  or  Optoelectronics,  800-327- 
5912  (the  fast  two  are  located  in  Ft. 
Lauderdale,  Florida),  Their  available 
products  Include  units  that  are  capable 
of  frequency  measurements  to  almost 
3  GH2  (their  top-line  models).  In  the 
base-  or  beginning-line  models,  fre- 
quency measurements  are  good  to 
1500  MHz  (1.5  GHz),  All  this  in  a 
hand-held  portabie  frequency  counter! 
What  an  improvement  from  my  orig- 
inal counter,  and  even  from  the  first 
type  of  units  that  I  purchased!  I  cur- 
rently have  two  of  these  counters  on 
my  workbenchj  both  from  Digimax. 


When  I  need  a  measurement  In  the 
field,  certainly  these  miniature  portable 
battery-operated  counters  give  great 
results  and  as  such  are  part  of  nmy  tool 
kit  for  Field  Day  operations.  Good  input 
sensitivity  and  ease  of  use  are  tiniver- 
sal  in  most  l^asic  modeiSK  Some  im- 
proved top-end  units  have  options  that 
can  dazzie  you  with  S-meter  bar- 
graph-type  indicators,  and  speciai  fea- 
tures such  as  triggering  and  AC/DC 
coupling  in  the  more  expensive  mod- 
els. There  are  many  different  types  out 
there  and  you  wiil  have  to  check  the 
advertisements  for  the  specific  model 
that  wiit  serve  your  needs  in  a  new 
miniature  frequency  counter. 

Now,  don  t  let  me  get  into  trouble 
here,  but  1  need  to  insert  a  disclaimer 
as  I  switch  from  new  products  to  sur- 
plus frequency  counters.  I  use  both. 
However,  surplus  (commerciat  or  mili- 
tary) counters  are  regarded  not  as 
portable  units  but  rather  as  bench -type 
units  married  to  the  1 1 0  AC  mains  for 
operation. 

Surplus  varieties  are  usually  based 
on  military  specifications  and  as  such 
usually  have  very  high -accuracy  oven- 
controlled  crystal  time  base  osciliators 
within  them.  This  type  of  osclilator  is 
not  inexpensive — costs  now  run  sever- 
al hundred  dollars  and  up  for  them,  I 
have  purchased  junk  counters  in  the 
$50  dollar  range  just  for  the  high  accu- 
racy time  base  oscillator,  scrapping  out 
the  remainder  of  the  chassis  for  parts. 
This  is  sort  of  a  'Hangar  Queen"  type 
of  operation,  using  a  sacrificial  unit  to 
keep  others  In  operating  condition. 


This  is  a  typical  method  of  many  in- 
strument suppliers  and  sawy  ama- 
teurs, helping  to  hold  down  repair 
costs  for  parts- 
Calibrating  these  oscillators  can  be 
a  tasi^.  The  accuracy  of  even  0.01 
hertz  per  IVlHz  is  better  than  can  be 
verified  using  WWV  at  its  best.  This  is 
due  to  the  Doppler  effect  that  occurs 
between  the  WWV  transmitter  and  the 
receiver  making  the  comparison.  Fre- 
quencies good  to  0.1  hertz  are  certain- 
ly realizable,  but  It  would  be  a  tough 
statement  to  say  you  can  calibrate  well 
to  0,01  hertz  using  WWV,  The  accura- 
cy at  WWV  is  good  at  the  transmitter 
to  about  0.000001  hert2,  but  the 
path/transmission  medium  (HF) 
changes  its  precision,  due  to  the 
Doppler  effect.  It's  somewhat  like  a 
tmin  whistle  whose  note  is  always  the 
same  to  anyone  on  the  train,  but  when 
the  train  is  speeding  toward  or  away 
from  you  and  the  whistle  blows,  the 
note  changes  pitch  as  the  train  moves. 
This  is  just  the  same  type  of  thing  that 
the  ionosphere  does  to  the  radio  signal 
at  HF~lt  changes  the  frequency  slight- 
ly, reducing  its  accuracy  at  the  receiv- 
er. 

So  how  do  you  get  out  of  this 
predicament?  Well  WWV  also  oper- 
ates a  Very  Low  Frequency  (VLF) 
transmitter  at  60  kHz,  doing  the  same 
work  as  WWV  at  5,  10,  15  MHz.  The 
60  kHz  transmissions  can  be  used  for 
extremely  accurate  frequency  calibra- 
tions. The  difference  is  that  at  60  kHz 
there  are  no  voice  announcements. 
The  format  is  different  and  so  is  the 
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ionospheric  performance  in  that  there 
is  minimum  Doppfer  effect  in  a  radio 
path  using  ground  waves  or  sl<y waves. 
As  we  covered  last  month  in  LOR  AN 
operation  at  100  kHz,  t lie  ground  wave 
is  dominant. 

Signals  are  reasonably  strong  and 
the  calibration  Is  about  as  good  as  it 
gets.  Accuracies  to  0.001  hertz  are 
commonplace  and,  with  longer  time 
sampling,  0.0001  hertz  is  possible  us- 
ing older  surplus  equipment.  Now,  this 
Kind  of  accuracy  puts  to  shame  the 
HP-5245  only  because  it  can't  resolve 
enougli  digits  in  its  display,  which  is 
limited  to  cycles  or  parts  of  a  cycle 
when  reading  these  frequenctes. 

As  I  said,  I  still  have  my  old  HP- 
5245  and  it  still  works  just  ftne.  In  the 
surplus  market  I  have  seen  Itiem  go 
for  peanuts  for  they  are  relay-rack 
wide  and  five  inches  tall — too  big  for 
some  folks.  With  the  proper  plug-in 
they  will  work  to  18  GHz  with  very 
good  results.  Plug-in  ranges  are  50  to 
500  MH2,  300  MH2  to  3  GHz,  2.4  GHz 
to  12.4  GHz,  and  8  to  18  GHz.  There 
Is  a  rather  sought-after  piug4n  called 
a  transfer  oscillator;  its  capability  is 
good  from  50  MHz  to  18  GHz.  The 
cost  of  microwave  plug-ins  varies  from 
$200  to  $400. 

Don't  get  rid  of  ttiese  counters  be- 
cause of  their  age;  they  are  quite  ac- 
ceptable and  are  capable  of  giving 
many  years  of  good  service.  TTie  HP- 
5245  type  has  a  cousin  in  the  Systron 
Downer  type  counters  of  the  same  pe- 
riod, ^pe  1037.  Basically,  it's  the  same 
counter  as  the  Hewlett  Packard  HP- 
5245.  They  look  somewhat  alike,  but 
there  are  major  electncat  differences- 
The  plug -ins  are  not  interchangeable 
between  HP  and  Systron  Downer 
Some  of  the  early  Systron  Donner 


plug-In  units  have  an  "ACTO"  unit  It 
was  one  of  the  first  to  use  the  automat- 
ic tuning  of  frequency  measurement  to 
microwave  frequencies  that  I  was  able 
to  obtain  fn  surplus.  Most  of  the 
Hewlett  Packard  type  plug- in  units  from 
this  period  (1970  to  the  early  SOs) 
used  Ihe  harmonic  mixing  technique^ 
together  with  a  high  "Q"  cavity  to  re- 
solve microwave  frequencies  to  be  dis- 
played on  the  counter  mainframe. 
These  were  the  early  counters  that 
used  plug-ins  to  extend  measurement 
Into  the  high  microwave  frequency 
ranges. 

As  newer  types  of  frequency  coun- 
ters came  into  existence,  several  of  the 
Systron  Downer  types  became  avail- 
able in  the  surplus  market  These  units 
did  not  require  plLtg-ins,  and  were  di- 
rect-readable into  the  microwave  re- 
gion. The  first  one  I  acquired  in  surplus 
was  a  Systron  Donner  6053  good  to  3 
GHz.  the  unit  was  small,  about  half  the 
size  of  an  HP-5245.  I  picked  this  unit 
up  for  $50  because  it  had  a  defective 
time  base  oscillator  As  I  maintain  a 
home  master  oscillator,  it  was  no  prob- 
lem; I  set  the  time  base  oscillator 
switch  to  external  reference  and  1  have 
been  using  the  counter  since  1987.  Of 
course,  It's  tied  to  the  master  time 
base  and  AC  mains,  but  on  the  work- 
bench, who  cares? 

A  similar  counter  that  is  starting  to 
show  up  in  surplus  in  quantity  ts  the 
Systron  Donner  6016.  This  counter  fs 
very  low- profile:  1-1/4"  high  and  relay- 
rack  wide.  Its  claim  to  fame  is  that  It 
will  read  frequency  to  12.5  GHz  direct- 
ly The  cost  on  the  surplus  nrvarket  for 
one  of  these  counters  in  working  con- 
dition is  about  $350,  and  about  $200 
for  one  that  shows  signs  of  life  but 
needs  some  attention.  By  that  J  mean 


ft  works  on  some  ranges  but  not  on  alL 
It's  riot  a  junk  counter  but  is  partially 
functional  A  lot  of  money  can  be 
saved  by  doing  your  own  repair  if  you 
have  some  basic  test  equipment  to 
support  the  repair  function. 

Concerning  accuracy:  If  you  want 
the  ultimate  your  frequency  counter 
can  deliver,  you  can  shift  to  an  external 
oscillator  for  the  best  accuracy  Most 
large  repair  shops  or  manufacturers  re- 
fer to  thfs  as  a  house  standard,  a  mas- 
ter frequency  oscillator  of  exceptional 
stability*  good  to  0.0001  hertz  or  better, 
and  distribute  it  about  the  facility  to  ref- 
erence all  other  instruments  to  this 
same  standard.  Now  when  you  read 
frequency  at  one  of  several  counters 
they  wi3l  all  be  the  same.  In  amateur 
applications,  a  master  frequency  stan- 
dard would  connect  to  all  instruments 
that  need  a  calibration  oscillator  (time 
base).  By  connecting  all  counters  to 
this  external  reference,  measurements 
on  all  counters  should  be  the  same  as 
they  share  the  same  time  base. 

The  next  generation  of  frequency 
counters  In  surplus  is  the  HP-5360  and 
the  HP-5345  counter  mainframes^still 
a  VHP  mainframe  using  plug-ins  to 
reach  up  into  the  microwave  region. 
The  HP-5360,  which  I  have,  uses  an 
adapter,  allowing  the  same  plug-in 
units  for  the  HP-5245  to  be  used.  Im- 
provements on  the  HP-5360  counter 
include  a  very  accurate  time  base  os- 
cillator (internal).  It's  quite  comparable 
in  accuracy  to  my  master  house  stan- 
dard, a  Frequency  Electronics  FE-10A. 
Both  are  good  to  0,001  hertz  anytime. 
With  a  program  of  calibration,  either 
device  is  capable  of  much  better  accu- 
racies, HP-5360S  can  be  purchased  for 
$100  to  $200 

We  have  high  hopes  for  the  Loran 


project  to  solve  the  calibration  prob- 
lems. Tm  still  having  trouble  with  inter- 
ference on  home  Loran  applications 
but  I'm  still  working  on  the  antenna 
and  filters  to  determine  what  is  going 
on.  I  have  been  told  by  many  people 
that  Loran  works  best  out  on  the  road 
away  from  low  frequency  sources  of 
man-made  noise  products. 

Taking  a  look  with  a  fast  o -scope 
shows  noise  spikes  disturbing  the  Lo- 
ran operation  as  its  pulse  information. 
WWVB  is  a  constant  carrier  and  does 
not  show  that  much  Interference  affect- 
ing its  operation.  Well,  time  will  tell  the 
tale  on  this  one.  Pm  sttll  using  VLF  at 
60  kHz  to  copy  WWVB  with  my  Tracer 
599J  VLF  receiver.  It's  tunable  from  1 
kHz  to  99.9  kHz  in  SO  hertz  frequency 
steps.  A  similar  type  (much  newer)  can 
be  found  in  most  instrument  calibration 
labs,  used  to  calibrate  their  master  os- 
cillators. 

Well,  so  much  for  frequency  coun- 
ters and  surplus  availability  at  leas! 
what  I  have  observed  on  the  surplus 
market.  As  to  pricing:  These  are  the 
prices  that  I  have  observed  in  surplus, 
with  little  for  guarantees.  1  hope  It  gives 
you  some  idea  of  what  to  expect  on 
the  surplus  and  new  market. 

A  note  on  the  Loran  PCBs  we 
spoke  about  last  month:  sorry  we  are 
sold  out.  We  are  always  on  the  lookout 
for  more  surplus  bargains  though,  so 
stay  tuned* 

Next  month  I  plan  to  get  into  fre- 
quency references  and  standards, 
showing  some  of  the  different  types  of 
crystal  oscillators  that  exhibit  high  ac- 
curacy. As  always,  I  will  be  glad  to  an- 
swer questions  concerning  this  and 
other  related  subjects.  Please  send  an 
SASE  for  a  prompt  response,^ 
Chuck  WB6IGP 
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More  EtectronoArt 

Last  time,  we  vvere  e)(ploring  the 
TBstit  fun  concept  af  developing  a  circuit 
from  scratch,  without  any  plans.  Lei's 
get  badk  at  it: 

HELPH 

Evan  experianced  deslgner-ar lists 
somen  mas  want  to  make  things  that 
don't  seem  too  hard  but  are  out  ot  their 
reaEm  of  experience.  Let's  say  you  are 
trying  to  design  a  circuit  stage.  You 
know  what  you  want  It  to  do  to  the  sig- 
nal but  yoy  don't  know  how  to  make  it 
work.  Sure,  you  can  puzzle  it  out  for 
hours,  but  a  much  easier  way  to  get 
where  youVe  going  is  10  look  through 
books  and  magazines  for  a  projeci 
wtiicti  has  a  sinular  circuit  stage.  Don't 
kid  yourself— there  ainl  much  that 
hasn  I  been  done  before.  And.  even  it 
your  Idea  is  very  novel,  you  may  find 
some  circutt  mear^t  tor  an  entirely  differ- 
ent purpose  whictt  has  a  stage  Ske  tfie 
one  you  need.  You'd  tie  surprised  at 
how  much  seemingly  unrelated  circuits 


Your  Tech  Answer  Man 


can  overlap  in  function.  Heck,  I've  de- 
signed  Ihings  as  disparate  as  a  pres- 
sure switch  and  an  ultra- sensitive  ca- 
pacitance detector,  both  using  the  same 
pulse  processing  tectrnique.  And.  I've 
found  answers  to  design  problems  \n 
very  odd  places,  including  schematk^s 
for  Did  radios  and  TVs,  as  well  as  20- 
year-old  project  magazines.  You  just 
never  know. 

When  you  do  find  a  clue  in  another 
circuit,  don't  feel  as  if  you  need  to  use  It 
verbatim.  Often,  yau  can  learn  enough 
from  studying  the  pre-existing  circuit  to 
sit  down  and  design  your  own  soiutlon. 
In  fact-  I  used  to  liave  a  huge  book  of 
circuits,  with  hundreds  of  topics  and 
thousands  of  schematics.  I  referred  to  it 
many  times»  and  it  helped  me  out  of  lots 
of  janrts.  Strangely,  though,  t  never  actu- 
ally built  anything  directly  from  that 
tH)Qk  in  all  ttve  years  t  had  Itl  tt  just 
helped  me  see  solutions  which  I  thef) 
applied  tn  my  own  vifay. 

Make  Something 

Now  that  you  know  the  basics 
of  how  to  get  sei  yp  to  do  this  kind 
ot  ''btrnd*  playing,  let's  walk  through 
the  steps  and  actually  design  some 
small  gadget.  Well,  perhaps  I  should 
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say  we'll  simulate  designing  It;  It 
wouldnl  be  fun  if  i  did  atl  the  work, 
wQuld  it? 

So.  what  to  make?  Hmmm,  horn 
atKtyt  a  dela^  trigger  for  your  scope? 
If  yoy've  ever  worked  with  a  signal 
wtiict)  had  lots  of  Matures  t}etwe«n  iis 
periodic  points,  such  as  a  TV  stgnai  of 
digital  putse  traiiv  you  Know  how  fnjs- 
[rating  i!  can  t^e  to  see  the  feature  you 
want  wfien  il^  somewtiere  down  in  the 
middte  ol  the  signaL  It  you  run  your 
limetjase  siowfy  eiKXigh  to  see  the  ete* 
sired  spot,  everything  wih  be  too 
scrunched  togett^er  to  lei  you  observe 
any  detail;  all  yoult  see  is  a  bfun^  dot^ 
But,  if  you  Speed  the  timebase  up,  the 
spot  you  want  to  see  will  go  off  the 
screen!  The  proper  way  out  ot  this 
dilemma  is  to  use  a  delayed-sweep 
scope.  Ali  that  means  is  that  It  has  a 
control  which  lets  you  set  a  time  delay 
between  the  point  at  wiiicli  the  scope 
triggers  and  when  the  sweep  starts;  you 
simply  turn  the  Knob  until  the  portion  ot 
the  signal  you  want  to  see  is  on  the 
screen. 

Unfortunately,  many  low-cosi  scopes 
don't  have  delayed  sweep  if  you  mostly 
make  osciftators  and  such,  you've  prob- 
ably never  missed  (laving  it,  Bui,  I 
promise  you  wfll  run  into  something  one 
ol  ttiese  days  wTiich  wilt  require  it.  and 
you'lt  wLsb  you  had  that  delay  knob. 
Even  if  you  never  mess  with  vtdeo^ 
you*re  bound  to  try  and  make  a  CW 
keyer.  identifier,  or  something  like  that 
and  yoylt  be  stuck. 


How  to  Start? 

So,  how  do  you  gel  stirted?  Well, 
give  some  thought  as  to  what  kinds  of 
signals  you  want  lo  delay.  It  you're 
mosily  iriterested  in  video,  you  have 
some  special  requirements:  Yom  need  a 
ciamp  (to  keep  ttie  sync  tips  from  wan- 
dering around  ir>  DC  tevel)  and  a  syf)C 
Siparator.  There  are  specialized  cfiips 
which  will  do  those  things  (or  you,  but 
wt?y  bother  to  order  them  and  wait  (not 
to  menthon  pay),  vwtien  you  can  make 
those  fahly  simple  circuits  from  stuff  you 
already  have?  A  vkJeo  damp  is  nothing 
mofe  than  a  diode,  a  capacitor  and  a 
couple  of  resistors,  and  sync  separation 
can  be  accomplished  with  one  transis- 
tor. But  how? 

If  you  need  to  study  a  video  damp, 
look  at  a  TV  schemata:  there  shouid  be 
one  )ust  tjefore  the  sync  separator*  Or, 
check  out  the  "'Micro  ATV  Transmitter^ 
article  from  the  July  1991  issue  of  73, 
and  its  update  in  the  August  issue. 
(Surely  you  didn't  throw  them  out,  did 
you??)  You  can  make  a  clamp  just 
like  that  one,  or  you  can  design  your 
own,  now  that  you  see  the  baste  config- 
uration. 

Other  Stgnat^ 

tf  youYe  not  interested  in  video,  your 
job  is  easier.  Really  all  yo4]  need  to  do 
is  to  be  sure  your  input  signal  ts  big 
erwugh  to  drive  the  next  stage.  Often, 
one  transistor  inverter  stage  is  all  ttiat'S 
required-  Bui  what  if  you  anticipate  Itie 
input  signars  being  foo  big?  Welt,  an 
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MOSFET  front-end  for 
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RC-coupled  input  with  a  coirple  of  clFp- 
ping  diodes  Isn't  a  bad  idea.  Once 
you've  destgned  one,  youTI  never  Forget 
how  again. 

Next  Please 

OK,  we've  gotlen  an  input  signal 
conditioned  to  the  point  where  w€  cao 
USB  it  to  drive  IM  next  stage.  Our  sIgnaJ 
is  now  of  the  proper  level  (usually 
sofTieihing  close  lo  tt^  full  Eero-to-sup- 
pfy  voltage  swrngj,  and  it's  nice  and 
cloan.  with  no  spiles  or  noise  to  trip  us 
up.  What,  it  isn't  that  dean?  Actually, 
tfiafa  a  common  problem.  If  you*re  go- 
ing to  be  drivir^  fogic  ctii^js*  as  w©  ane 
in  this  gadget,  it  Mtxjld  be  a  good  idea 
to  get  nd  of  as  much  noise  as  poss^Me. 
HoM?  Well,  if  you're  iust  dealing  with 
pulses*  you  can  run  them  through  a 
Sdimitl  trigger  stage  before  yoo  send 
them  on  their  way.  A  Schmitt  stage  is 
nothing  more  than  a  gate  which  has 
hysteresis.  Thai  is,  rts  tum-on  and  lum^ 
off  pomts  are  not  the  same.  So,  once  a 
signal  turns  the  gate  on.  ttttte  noise 
pulses  wont  turn  it  oif;  Ihe  signat  will 
have  to  change  quite  a  bit  to  maMe  the 
slage  svvitch.  The  same  happens  in  the 
reverse  direction.  The  hysteresis  effect 
can  realty  go  a  long  way  toward  renrov- 
ing  noise  Bu!  where  do  you  find  one? 
Well,  if  you're  going  the  Cf^DS  route, 
with  fairly  law-speed  signals  (under  a 
few  MHz),  a  4093  gives  you  four 
Schmitt  MAND  gates  for  under  a  buck. 
And,  If  you  onty  need  one.  you  can  silll 
use  the  other  Ihree  as  regular  NAND 


gates.  Which  brings  up  a  subject  onto 
which  I  must  digress  for  a  few  mo- 
ments. 

Be  Subversive 

A  NAND  gate  is  a  NAND  gate,  right? 
Maybe,  maybe  not.  A  NANO  gate  can 
be  subverted  into  being  an  inverter,  and 
a  couple  of  NANDs  cart  be  made  to  be 
an  OR.  a  one-shot,  or  several  other 
kirKJs  of  thir^a  All  it  ta)«es  is  an  undef- 
standing  of  how  you  hook  them  togeth- 
er to  get  your  desired  function.  Theorel- 
icalty.  you  could  huWti  an  entire  comput- 
er from  NAND  gates,  but  you'd  have  to 
be  crazy.  arKi  have  a  neariy  unfimited 
supply  of  chips,  lo  try  rL  For  a  more 
practical  example,  though.  I  recently 
ha^l  an  urgent  need  for  a  manually  re- 
setfable  latch  drculL  All  it  had  to  do  was 
switch  once,  on  the  very  fif^  pulse  it  re- 
ceivi^.  and  then  stay  in  the  same  state 
from  then  on.  until  I  manuaHy  reset  it 
with  a  push-button.  There  are  plenty  of 
set-reset  (SR)  flip-flops  which  do  that, 
but  I  couldn't  find  any  at  4  a.m..  al- 
though Tm  sure  they're  here  some- 
where. So.  I  used  a  25'Cent  4011 
NAND  chip  and  one  resistor  to  do  it, 
and  it  worked  greaL  As  an  exercise  in 
this  kind  of  subversive  thinking,  see  if 
you  can  figure  out  your  own  latch,  using 
iusl  NAfs!D  gates  and  a  fesistor  A  hint 
It  only  takes  two  gates. 

Back  to  Our  Show 

OK,  we're  ready  for  the  next  stage. 
How  do  you  delay  a  pulse?  The  easiest 


PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  For  single  sided  and 
multilayer  boards  to  17"jcl7'. 
Phenomenally  fast  and  easy  to  use. 
Over  1 8,000  copies  in  use  worldwide. 
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way  is  with  two  one-stiots^  also  known 
as  monostabfe  multivibrators.  All  these 
things  do  is  procJuce  one  pulse  for  &^ch 
input  putse.  The  Irick  is  that  the  out- 
put pulse's  width  is  not  determined  tiy 
that  of  the  inpuL  Rather.  It  depends  on 
an  RC  tin^  constant,  which  means  you 
can  control  it.  Some  good  4000 -series 
monos  are  the  409S,  4526  and  4538. 
These  are  all  variations  on  the  same 
theme:  the  higher  numt>er$  are  |ust 
higher-precision  chip®  with  stat>rer  out- 
put widths,  and  atl  Ihe  parts  have  the 
same  pinouT  For  our  purposes,  it 
doesnl  matter  which  one  you  use.  The 
first  mono  is  set  up  lo  trigger  on  the 
hsing  edge  of  the  input  signal:  that's 
calleil  a  "positive -edge"  trigger.  {The 
pinoul  {diagram  shows  which  trigger  ts 
which. }  It  produces  an  output  putse 
almost  immediately,  and  the  output's 
duration  depends  on  the  RC  values 
you've  chosen.  We're  going  lo  use 
that  duration  to  (teierfriine  the  delay,  so 
it's  helpful  to  use  a  trimpot  for  the  R 
value,  so  that  we  can  make  the  deEay 
variable. 

Ta-Da! 

OK,  so  now  we  have  a  \ariable  out- 
put pulse  which  occurs  on  each  pulse 
of  me  input.  So  what?  Now,  let's 
conned  the  output  of  the  first  mono  to 
the  input  of  the  second,  Only  this  time, 
let's  use  the  negative -edge  trigger  So, 
this  mono  wfil  fire  ai  the  en<i  of  the 
firs!  one's  duration.  And.  we  don't 
need  a  .variable  duration  for  this  one. 


As  long  as  the  pulse  lasts  long 
enough  to  trigger  the  scope,  we're  in 
business, 

A  last  emitter-follower  transistor  to 
buffer  the  chip's  output  from  the  scope's 
load,  and  weVe  done.  Let's  examine 
how  it  works:  The  incoming  signal  gets 
cleaned  up  arrd  triggers  a  nnono  whteh 
produces  a  variable  output  width.  The 
end  of  that  puise  triggers  another  mono 
which  puts  out  a  nice,  shof  t  pulse  to 
Iri^er  the  scope.  As  we  vary  it»e  length 
of  the  first  mono,  we  vary  Ihe  time 
before  its  output  falEs  and  triggers  the 
second  one.  Voila.  variable  delayed 
triggering 

Of  course,  we  haven't  actually  de- 
signed this  ^ing  to  the  point  of  wiring 
it  all  up-  If  you  try  rt,  you  may  find  ttiat, 
for  tnstarK£.  the  output  of  your  ciean-up 
amp  is  upside  cfown.  requiring  you  lo 
use  an  extra  KAND  gate  or  inverter  lo 
get  it  the  right  way.  Those  are  the 
piffaJis  of  this  kind  of  wcmIc,  hut  they're 
easy  to  overcome  once  you  get  the 
hang  of  it 

I  hope  you've  enjoyed  this  sopurn 
through  the  unstructured,  arty  side  of 
home^rawing.  You  can  use  the  same 
approach  to  develop  all  kinds  of  little 
things,  r*ght  on  up  to  simple  receivers 
and  transmitters.  For  reaJly  big,  complex 
projects,  this  kind  of  thinking  can 
get  you  into  trouble.  But,  for  smaller 
circuits,  it  often  is  the  easiest,  fastest 
way  to  turn  an  idea  into  silicon  reality. 
And  it's  fun.  'Tii  next  tfmo,  73  from 
KB1UM. 
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TVC-4G 
Made  in  USA        O^'Y  $^9 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO*s  tuned  to 
Spacenet  2  transponder  9  or  weather  radar  during  signifi- 
cant storms,  as  well  as  home  camcorder  video.  If  it's  being 
done  in  your  area  on  420  -  check  page  501  in  the  94-95 
ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  all  over  -  all  you  need  is  one  of  the  TVC-AG 
ATV  420-450  MHz  downconveters,  add  any  TV  set  to  ch  2, 
3  or  4  and  a  70  CM  antenna  (you  can  use  your  435  Oscar 
antenna).  We  also  have  ATV  downconverters»  antennas, 
transmitters  and  amplifiers  for  the  400.  900  and  1 200  MHz 
bands.  In  fact  we  are  your  one  stop  for  all  your  ATV  needs 
and  info.  We  ship  most  items  within  24  hours  after  you  call 
Hams,  call  for  our  complete  1 0  page  ATV  catalogue. 
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Arnie  Johnson  N1BAC 
43  Old  Homestead  Hwy. 
N.  Swanzey  NH  03431 

Notes  from  FN42 

Ttiis  is  a  busy  month!  There's  lots 
of  information  and  not  enough  room 
for  ait  of  it,  so  ill  makB  my  remarks 
very  brief.  Already  on  tap  for  next 
month  Is  more  news  from  China,  Hong 
Kong,  Israel,  and  the  Philippines,  and 
who  knows  what  else  will  show  up  in 
the  malt. 

This  month  marks  David  Cowhig's 
final  good-bye  to  Okinawa.  As  men- 
tioned last  month,  he  wiil  resids  in  Tai- 
wan after  a  deserved  break  in  the  U.S. 
Note  his  new  address,  which  will  also 
be  good  after  his  move  to  Taiwan. 

On  to  the  latest  from  your  world. 
73,  Arnie  NIBAa 

Roundup 

Baku  Azerbijan  FAX  from  Howard 
Barbrey  KB9XN:  4K0IM  NOW 
ACTIVE  Dave  Berdt  KC9IM  has  been 
licensed  in  8aku,  Azerbijan,  to  operate 
on  all  bands  and  all  modes.  The 
license  was  effective  on  May  1,  1994. 
If  anyone  would  like  me  to  fonward  a 
Xerox  copy  of  the  license,  t  would  be 
happy  to  do  so.  Dave  is  the  finst  U.S. 
operator  to  be  licensed  and  he  holds 
the  calls  of  TLSIf^^,  KH2AD,  KC9IM. 
and  YB0AIIVI.  I  will  be  handling  QSLs 
for  Dave  during  his  stay  in  Baku,  which 
will  end  in  approximately  18  months. 
Look  for  Dave  on  20  meter  phone,  and 
hopefully  on  1he  WARC  bands  also. 

Thanks  and  73,  Howard  Barbrey. 

Brazil  QSL  Manager  List  from 
Ronaldo  Bastos  Rets  PB7AB:  For 
those  of  you  who  need  an  extensive 
QSL  Manager  List  of  Brazilian  hams  [5 
pages},  please  send  US$1  or  1  IRC  to: 
Ronaldo  Bastos  Reis  PS7AB^  PO  Box 
2021,  Natal,  RN,  59094-970,  Brazil.  It 
is  published  in  July  gnd  Decemder. 

IVIount  Athos  Letter  from  Walery 
Sawka  KB2FIV:  Last  week  i  received  a 
letter  from  my  friend  SV2ASP/A,  a.k.a. 


Father  Apoilo  of  Mount  Athos,  Greece^ 
i  wish  to  share  it  with  other  readers  of 
your  column.  He  is  back  on  the  air  af- 
ter one  year  of  humble  silencel  Too 
bad  he  never  resolved  his  famous 
grievance  with  the  ARRL  in  some 
meaningful  and  civiUzed  fashion.  I 
might  see  him  in  person  this  coming 
fall,  with  more  news  and  pictures,  t 
wish  him  all  the  joy  in  his  radio  hobby 

''Dear  DX  friendst  It's  been  over  two 
years  since  Mount  Athos  went  off  the 
air  as  a  protest  to  ARRL,  which,  de- 
spite the  evidence  we  provided  and 
despite  our  efforts,  finally  recognized 
and  approved  the  illegal  transmissions 
of  DJ6SI  BaJdur  Drobnica.  from  Mount 
Athos. 

As  an  amateur  radio  operator  and 
as  a  Mt.  Athos  monk.  I  did  my  duty  in 
trying  to  prevent  lowering  the  quality  of 
amateur  radio  to  a  level  of  self-inter- 
est, as  amateur  radio  admittedly  in- 
cludes in  its  entirety  many  worthy  indi- 
viduals. 

However,  since  many  individuals 
and  clubs  all  over  the  world  insist  and 
beg  for  the  amateur  r^dio  voice  of  Mt. 
Athos  to  be  heard  again  as  a  message 
of  hope  and  peace  to  our  troubled 
world,  I  want  to  make  it  known  that  in 
the  coming  year  I  will  ocoasionaity  use 
some  of  my  precious  time  to  see  to  it 
that  the  serene  and  "out-of-this-world"' 
voice  of  ML  Athos  will  once  again  be 
spread  to  the  ends  of  the  earth. 

And  this,  despite  my  jusrified 
grievances  toward  ARRL,  which,  as  if 
what  happened  with  DJ6S1  was  not 
enough,  recently  tabled  a  proposal  to 
expel  Mt.  Athos  from  the  DXCC  iisL 

But  ARRL  ignores  the  fact  that  ML 
Alhos  is  the  continuation  and  survival 
to  this  day  of  the  Byzantine  Empire. 
Despite  the  fact  that  it  is  under  the  ju- 
risdiction of  the  Greek  State,  it  has  its 
Eaws  as  tt  is  a  self-ruled  part  of  it.  This 
privileged  status  of  ML  Athos  has 
been  officially  adopted  by  the  Euro- 
pean Community,  while  the  undis- 
turbed continuity  of  its  unaltered  life 


Photo  A.  QSL  card  of  N2C0R/Hi8,  Bill  tvfeara,  Hambassador  to  the  Dominican 
F^eptiblic. 


Photo  B.  Another  QSL  card  of  SV2ASP/A,  MonkApolto. 


has  exceeded  10  centuries. 

I  remain  with  the  conviction  that  a 
similar  situation  will  be  avoided  in  the 
future  and  send  you  my  best  wishes 
from  Mt.  Athos. 

God  Bless  You,  SV2 ASP/A  Apollo 
Monk." 

Switzerland  Fmm  the  Intemational 
Teiecomm  unica  tio n  Un io n  (I  TU) 
Newsletter:  The  European  Radiocom- 
munications  Committee  (ERC)  of  the 
European  Conference  of  Postal  and 
Telecommunications  Administrators, 
the  regional  leJecommunications  orga- 
nization for  Europe,  has  developed 
regulatory  mechanisms  to  ease  the 
establishment  and  operation  of  ama- 
teur stations  in  Europe.  CEPT  Recom- 
mendation T/R  61-01  was  recently  re- 
vised to  permit  nationals  of  any  coun- 
try willing  to  apply  the  recommenda- 
tion to  operate  their  amateur  stations 
during  short  stays  in  a  CEPT  country 
that  also  applies  the  recommendation 
without  any  further  formalities.  Three 
non-CEPT  administrations  have  al- 
ready joined  this  process,  known  as 
the  CEPT  radio  amateur  license. 

In  a  new  development,  the  ERC  at 
its  March  1994  meeting  in  Cyprus  re- 
vised CEPT  Recommendation  61-02 
on  the  Harmonized  Amateur  Radio 
Examination  Certificate,  Again.  non- 
CEPT  countries  can  also  participate  in 
this  regulatory  process.  This  will  per- 
mit radio  amateurs  holding  an  ap- 
proved certificate  to  obtain  without  fur- 
ther examination  an  amateur  license  in 
any  CEPT  country  In  which  they  are 
resident  and  which  has  implemented 
Recommendation  T/R  61-02, 

Any  ITU  Member  administration 
can,  subject  to  the  successful  comple- 
tion of  the  process,  participate  in  Rec- 
ommendations T/R  61-01  and  T/R  61- 
02,  If  further  information  is  required 
p  tease  contact:  European  Radio  com- 
munications Office,  Hoisteinsgade  63, 
DK-2100  Copenhagen  (Denmark);  Tel: 
445  35  43  24  42;  Telefax:  +45  35  43 
35  14. 

Ukraine  Letter  from  Boris  Qhuistov 
UU5JK:  I  have  known  your  73  maga- 
zine for  a  very  long  time  since  I've 
been  licensed,  and  I  was  glad  when  I 
found  your  February  1994  issue  here 
in  Ukraine,  an  old  and  nice  acquain- 


tance of  mine!  Not  expensive,  good  ar- 
ticles, nice  columns  "Ham  Help"  and 
"Barter  'n'  Buy." 

Now  we  have  here  an  independent 
state  of  Ukraine,  free  press*  and  no 
Iron  Curtain.  We  can  even  subscribe 
to  73  Amateur  Radio  Today  and  send 
QSL  cards  directly  to  your  country  and 
the  world. 

I  am  a  Russian  ham  of  Extra  li- 
cense with  home-brew  equipment,  like 
all  our  amateurs  have  In  the  former 
USSR,  as  there  is  not  the  amateur 
equipment  and  radio  parts  on  sale  in 
this  country. 

I  live  in  Yalta,  Peninsula  Crimea,  on 
the  Black  Sea.  I  am  married,  with  one 
son,  and  work  as  an  eiectrical  engi- 
neer for  a  local  construction  firm. 

Now  we  all  changed  our  prefixes  of 
the  call  signs  for  the  different  indepen- 
dent countries  of  the  ex-USSR,  and 
Ukraine  has  now  US,  UR,  UT.  UU,  UX, 
and  UY  prefixes,  with  the  numbers  1  - 
0.  The  Crimean  region,  where  (  live 
(Oblast  067  for  W-IOO-O  awards),  uses 
the  prefix  UU. 

i  send  greetings  to  ali  hams  and 
hope  to  make  contact  with  them  in  the 
future.  All  letters  and  QSLs  will  be  an- 
swered. 

Best  wishes  from  Ukraine,  Boris 
Chuistov  UU5JK.  PO  Box  20,  Yalta, 
Crimea,  334200  Ukraine. 

DOMINICAN 
REPUBLIC 

Bill  t\4eara  N2CQR/H!a 

Unit  55ro 

APOAA  34041 

USA 

f^cket  N2CQR  @ 

HiaWR.SaOOM.  CAR.  NA 

Greetings  from  Santo  Domingol  I 
have  no  central  theme  for  this  dis- 
patch— just  some  "odds  and  ends'* 
from  Hia, 

When  I  got  back  into  ham  radio  last 
year,  I  decided  to  earn  my  spurs  and 
do  some  building.  I  wondered  about 
how  I  would  be  able  to  find  parts  in 
Santo  Domingo.  I  soon  discovered 
that  finding  components  here  can  be 
challenging  and  fun.  There  is  only  one 
Radio  Shack  outlet  in  Santo  DomingOn 
and  it  is  very  lightly  stocked,  so  a  ham 
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engaged  in  rig  building  has  to  learn 
where  the  real  "eEectronIc  parts  mar< 
kets"  ane.  mere  Is  one  street  here  with 
seven  or  eight  electronics  shops,  Very 
little  is  thrown  away,  so  the  shops  in 
Santo  Domingo's  "electronics  dlstrlcf 
are  full  of  used  components  salvaged 
from  bmKen  stereos,  TVs,  etc.  When  a 
choke  Of  transformer  burns  out,  there 
are  several  small  businesses  standing 
by  to  rewind  It 

Of  course,  the  most  Important 
source  of  spare  parts  here  is  the  col- 
lective junk  box  of  our  radio  club's 
memtiefship.  This  soun^e  is  partiajtar* 
ly  important  for  those  of  us  running 
older  gear.  Imagine  t>eing  in  a  foreign 
country  and  trying  to  come  up  with 
switch  water  FSl  for  an  ailing  HT-37 
.  .  ,  or  the  IF  filter  for  an  MQ-lOO!  With 
the  fielp  of  my  fellow  hams,  I  was  able 
to  find  both  these  parts  rn  short  order 
light  hem  in  Santo  Domingol 

A  U.S.  ham  operating  from  HIS 
soon  Tirxis  himself  standing  astnde  the 
gap  that  drvtdes  two  dif^e^nt  worlds— 
with  one  foot  in  eachi  ^u  rtever  stop 
being  an  "NS."  but  you  team  a  bil 
atMut  how  ham  ladio  looks  from  HIS! 
Appropriate  of  my  "odds  and  ends' 
theme,  ( thought  let  use ihis  column  to 
offer  a  few  observattons  on  the  use  of 
the  Spanish  language  in  ham  radio, 

Non  Spanish  ^speaking  hams  prob- 
ably perceive  Spanish  language  radio 
tiansmissions  as  a  lot  of  indecipher- 
able high-speed  chatter.  Those  of  us 
who  do  understand  the  language 


know  that  amidst  that  chatter  one  can 
find  the  full  range  of  radio  conversa- 
tions: the  good,  the  bad,  and  the  yglyl 
On  the  bad  and  ugly  side,  you'll  hear 
lots  of  talk  that  seems  to  have  little  to 
do  with  our  hobby  and  more  to  do  with 
efforts  to  reduce  telephone  bills.  On 
lh#  good  side.  youTI  hear  many  many 
QSOs  in  keeping  with  the  highest  fra- 
ditions  of  ham  radio.  Spanish  is  a  very 
gracefuf,  courtJy  language  that  allows 
for  elegant  expressions  of  friendship. 
Non-Spanish-speaking  hams  wou^d 
probably  be  surprised  by  what  they 
could  hear  if  they  couki  program  their 
computers  to  trar^siate  QSOs  from  fhe 
Hispanic  wortdl  Instead  of  the  "Old 
Man*  used  by  English  speaking  hams, 
the  Spanish  speaking  workj  seems  to 
go  with  a  simple  ""Amigor  i.e,  "Buenos 
Dias  Amigo  Bilir  The  very  warm  fra- 
ternal "Hermano*  (brother)  is  frequent- 
ly used  in  a  sincere  manner—even 
duhng  first  contacts!  I  think  English- 
Speaking  hams  would  find  Spanish 
lar>guage  050s  very  Itorid,  filled  with 
lengthy  expressions  of  best  wishes 
and  kind  remarks  about  the  other 
ham's  COtintry. 

I  lirid  that  hams  from  Spanish- 
speaking  countries  really  appredale  rl 
if  a  tJ.S.  ham  makes  the  effort  to  use 
Spanish.  Put  yourself  in  the  other 
guy's  shoes:  Imagine  having  to  do 
most  Of  yom  QSOs  in  a  difficult  foreign 
language!  You  can  almost  hear  the 
happiness  on  the  other  end  when  you 
make  the  switch  to  Espanof.  Thfs 


works  even  in  CW  (where  Hermano 
and  Amigo  are  also  used  as  described 
above).  The  Hispanic  world  is  famous 
for  its  tolerance  of  foreigners  who 
butcher  the  fang u age.  By  all  means, 
pull  Oiti  that  high  school  Spanish  and 
incorporate  it  into  your  operations,  (Ar- 
ticfe  contmued  next  enonttt. — AmiBj 

OKINAWA 

David  Cowhig  WA  tLBP 
AiT  TAiPEf 
Department  of  State 
Washington.  QC 

I  do  Japanese  language  packet 
contacts  in  my  Okinawa  home  using 
my  aging  386SX  PC  running  PC-DOS 
S/J  (J  for  Japanese  language)  at  my 
7J6CBQ  home  station.  1  use  the 
WTERM  freeware  program  and  the 
AEA  PAKRATT  232.  In  English-lan- 
guage packet,  data  is  exchanged  at  a 
one-ctxaracter-per-byte  rate  uSJng  the 
1  ZS-cha racter  standard  ASCII  code.  In 
Jap^anese  language  packet,  two  byies 
are  used  to  exchange  each  character 
since  the  5.000-odd  chamcters  of  ihe 
Japan  Industrial  Standard  (JIS)  stan- 
dard character  codes  I  and  II  cannot 
t>e  expressed  using  just  the  256  code 
combinations  in  one  byte.  The  DX- 
TERM  packet  program  now  available 
tor  Japanese  DOS  automatically  dis- 
plays NAPLPS  videoteKt  images  if 
N  A  PL  PS  code  is  encountered  amidst 
packet  data! 

Okinawans  are  prepahng  to  com- 
memorate ihe  501h  anniversary  of  the 


Battle  of  Okirawa  during  1995.  Every 
June  23  Okinawans  commemorate  the 
Battle  of  Okinawa,  one  of  the  most 
murderous  battles  in  history,  which 
killed  over  200.000  people,  mostly  Ok* 
inawan  civilians.  Some  Ameiican  vet- 
erans of  the  battle  will  travel  to  Oki* 
nawa  next  year  to  participate.  Many 
Okinawans  in  their  sixties  and  seven* 
ties  today  have  memories,  like  the  taxi 
driver  who  told  me  last  week  "After  my 
father  was  wounded  in  the  battle,  he 
came  home  to  us  and  we  all  fled 
north.  Later,  in  the  summer  of  1945  as 
we  starved  in  the  wooded  hills  of 
northern  Okinawa,  we  decided  to  sur- 
render to  the  American  soldiers.  Al- 
though the  Americans  shot  at  people 
who  ran  away  from  them,  they  took 
care  of  people  who  came  to  them  and 
surrendered- 1  had  caught  malaria  dur- 
ing those  months  in  the  woods.  I  am 
here  todiay  only  because  an  AmefMmn 
soldier  gave  me  the  medicine  that 
made  me  well.  Many  of  us  feel  very 
grateful  to  the  American  sokiiers' 

Another  man,  a  survivor  of  the  Bat- 
tfe  of  the  Kerama  Islands,  told  me  tn 
April  how  his  parents  tried  to  kill  their 
entire  famity  because  of  the  fearful  Sto* 
ries  they  had  been  told  about  Amen* 
can  soldiers.  Many  people  in  the  Kera- 
ma Islands  to  this  day  feel  grateful  to 
the  American  medical  corpsmen  of  the 
U.S.  Arm^^s  77lh  Division.  Recently.  ( 
heard  that  some  veterans  will  return  to 
Okinawa  in  1995  on  a  lour  tjeing  onga- 
nijed  by  Mifitary  History  Tours  of  1500 


ICOM  BATTERY  INSERTS 


BP-3 

BP-3 

BP-5 

BP-7 

BP-8 

BP-e 

BP-22 

BP-23 

BP-24 


8.4V 

a4v 

lO.Sv 

13.2V 
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8.4v 
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KENWOOD  BATTERY  INSERTS 
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PB-25/26 


7.2V 
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MORE  BATTERY  INSERTS 


Tempo  Si  Early 
Tempo  S2i4f5  Late 
Standard  BP-1 
Ten-Tec  BP-1 
San-Tec  #142#144  Tabs 
Uniden  Bearcat 
Uniden  Bearcat 
Regency  MT1000  Tat>s 


270mah 
600mah 
270mah 
eoOmah 
600mah 
SOOmah 
800mah 
600mah 


Si  9.00 
$21.00 
$21.00 
$21.00 
$15.00 
$15.00 
$19.00 
$15.00 
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OSCXMI 


Add  $4  00  Et^pnq 


FL  iwdMiU  «Jd  7% 


Tn 


TMR  The  Battery  Store 
279  Douglas  Ave.,  Suite  1112 
Altamonte  Springs,  FL  32714 

1-800^346-0601    FAX  (407)  682-4469 


XJAZDEN 


THE  MAGIC  BAND  ^  SIX  METERS.  The 

great  DX  during  band  openings  and  full 

BUILTTO  MfL-STD-8ia  2 

SPECIFICATIONS     PCS7500H 


best  of  both  HF  and  VHP.  Enjoy 
repeater  operation  at  other  times, 
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AZ-S1  HANDHELD 
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CinCLE  374  OH  READER  SERVICE  CARD 


CIRCLE  272  ON  READER  SERVICE  CARD 
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King  St.,  Suite  200,  Alexandria,  VA 
22314;  (703)  739  8900. 

This  week  I  say  good-bye  to  Oki- 
nawa, Japan,  after  partying  vigorously 
with  many  of  my  JS6  friends.  My  two- 
year  stay  in  this  borderland  between 
China  and  the  main  islands  of  Japan 
has  been  great  fun.  The  great 
Japanese  writer  Oe  Kenzaburo.  author 
of  Okinawa  Not^s,  has  said  th^X  the 
warmth  and  positive  outlook  on  life  of 
the  Okinawans  he  experienced  for 
three  years  20  years  ago  transformed 
him  and  made  him  "Okinawa  sick**  for- 
ever after.  The  Oktnawan  traditional 
sayings  "inoclii  du  takara"  (tife  is  a 
treasure)  and  "ichari  ha  chade''  (to  be 
like  brothers  arvd  sisters  from  the  first 
meeting)  give  an  idea  of  this  Oki- 
nawan  outtook  on  life.  My  JS6  ham 
friends  and  many  other  Oklnawan 
friends  have  helped  me  understand 
how  Oe  Kenzaburo  feels  about  Oki- 
nawa and  how  I  too  have  become  "Ok- 
inawa sick." 

PEOPLE'S 
REPUBLIC  OF  CHINA 

RickNulBZlQL 
Boom  3 16  Buifding  25 
Tsinghua  University 
Beijing  100084 
Peopfe^s  Republic  of  China 

Both  my  dub  and  I  wholeheartedly 
appreciate  the  73  magazine's  reprint 
of  our  Ciiina  Ham  News  bulletins.  With 
no  2  meter  packet  net  in  the  Beijing 


area.  SB  this  WW  is  nol  a  breeze.  I 
have  been  very  grateful  for  the  relay 
help  offered  by  JA5TX,  KE7X0. 
WASDRZ,  VK2AGE  and  many  other 
BBS  gateways.  Please  go  ahead,  gen- 
tlemen, as  the  world  needs  to  know 
about  modem  China.  TUI 

National  ham  exam:  The  first-ever 
Individual  Amateur  Radio  Operator's 
License  exams  were  scheduled  to  be 
he  Ed  July  16  and  17  in  up  to  26  cities 
nationwide.  Organized  and  processed 
by  the  Chinese  Radio  Sports  Associa- 
tion (CRSA),  the  tests  cover  five  differ- 
ent  categories:  1.  V/UHF  Class  3 
(CW/SSB);  2.  V/UHF  Class  3  (SSB); 
3.  HF  Class  3  (CW/SSB);  4.  HF  Class 
3  (SSB):  5.  Glass  4  (SWL).  Different 
requirements  exist  for  different  class- 
es* Some  of  the  contents  of  these  ex- 
ams are  radio  regufaltons,  communi- 
cation procedures,  radio  fundamen- 
taJSt  hamspeak,  international  phonel- 
iGS  and  MofSe  code  TX/RX. 

TUARC  on  CCTV  TUARC  was 
again  on  television  May  29  in  one  of 
ChEna  Central  Television's  most  popu- 
lar programs.  "Studio  12™  The  show 
was  about  10  recently-elected  Student 
Elites  of  Tsinghua  University  where 
Rick,  the  TUARC  Public  Relations 
Manager^  was  one  of  them.  Welcomed 
by  an  audience  of  miiiionSn  especially 
young  men  and  women,  "Studio  12" 
broadcast  all  Ihroughout  China  every 
Sunday  evening  during  the  golden 
time  slot  2125-2200,  focusing  on  eco- 
nomic reforms,  national  pollokes,  social 


phenomena,  youth  problems  and  other 
sorts  of  current  affairs. 

"CQ  Taiwan"  report  A  TUARC  ar^ 
tide  written  in  English  was  translated 
into  Chinese  and  got  published  in  the 
February  issue  of  Taiwan's  CQ  Ama- 
teur Radio  magazine.  As  many  as  13 
photographs  accompanied  the  articEe, 
showing  the  BYIQH  QSL  cards,  the 
Tsinghua  University  campus,  and  what 
the  club  has  been  doing  during  the 
past  one  year.  Thanks  to  Bear 
BV2WC,  the  CQ  editor  for  all  his  ef- 
forts. We  also  compliment  hsm  on  his 
excellent  interpretation. 

Yet  another  quad  If  everything 
goes  OK,  a  booming  signal  on  the 
three  WARC  bands  will  have  appeared 
early  in  June  through  our  newly  de- 
signed and  erected  2-el  cubical  quad. 
Dieter  prepared  all  the  cables,  wire 
and  a  lovely  switch  box  with  four 
red/green  LCDs  on  it^  white  Sean  was 
in  charge  Of  the  entire  project.  Mike 
and  Henry  cleaned  and  painted  the 
steel  frame,  Mark  and  Gray  measured 
and  cut  the  bamboo,  John  drilled  eight 
holes  on  the  angel  iron,  Will  bought 
some  other  hardware— it  is  teamwork 
that  counts.  Planned  date  for  installa- 
tion was  June  5. 

CQ  WPX  test  As  a  Single  Single 
Low  Power  contestant,  Rick  BZIQL 
took  part  in  the  CQ  WPX  CW  Contest 
with  the  club  call  on  May  28  and  29, 
operating  DJ7BU's  Kenwood  440S  in- 
to a  4-ei  20  meter  monoband  yagi 
fixed  north.  A  lot  of  fun.  Europe  has 


been  fairly  easy  to  work  with,  not  to 
mention  Japan,  while  there's  nol  much 
propagation  from  stateside.  By  this 
time  next  year  there  will  have  been  a 
good  number  of  BGs  and  BAs  coming 
out  in  China  so  the  world  is  going  to 
enjoy  more  unique  prefixes  from  BY 
land. 

China  on  OSCARS  Klaus  DJSf^lY 
and  Sean  BZ1LUV  set  our  FT-726R  to 
145.812  but  nothing  was  heard  when 
AO-13  was  overhead.  The  German 
OSCAR  enthusiast,  currently  traveling 
in  China,  visited  TUARC  and  helped 
us  check  the  satelfite  ground  station 
on  May  29.  A  longtime  chap  of  Dieter 
DJ7BU's.  Klaus  brought  some  N-type 
connectors  to  the  club  during  this  trip. 

Rotor  report  The  very  last  packet 
message  from  Presley  N5VGC  in- 
formed us  that  the  needed  parts  for 
our  broken  CDE  HAM  IV  rotor  had 
been  on  their  way  to  Beijing  from  Dal- 
las. With  fax,  packet  mdio  and  airmail 
involved,  our  cowboy  pal  did  us  a 
great  favor  one  more  time.  When  we 
get  the  rolor  repaired,  hooked  up  and 
running  fine,  well  turn  it  directly  to 
Texas. 

TUARC  can  be  reached  via  any  of 
the  following  paths: 

Digital:  BYIQH  @  JA5TX.JPN.AS 

Internet:  Contact  gateway_re- 
qu  est  @  A  rasmith.  COt^ 

Airmail:  Rick  Niu,  Public  Relations 
Manager  TUARC,  Room  316  Building 
25,  Tsinghua  University,  Beijing 
100084,  People's  Republic  of  China 


BayCom 
Modem 

Low  Cost  Packet 
for  PC/  Clones 


Features:  Software-based  PACKET  that  makes  your 
compiiEer  emulate  a  TNC  N^otJem  connects  from 
serial  port  to  RIG.  Watchdog  limer  &  reed  relay  PTF 
standard.  Operates  from  12VDC@  lOOma,  waif  power 

Skipply  included.  Uses  crystal  controlled  7910  chipi 
VHFand  HF,  Lock  ^TX  LED  indicators.  Free  copy  of 
Version  1=40  EngHish  software  included. 

Kit ,$59,95      Enclosura  . . $10 

Asseitibidd  &  Testod  Board  ....,.,    $79.95 
Assembled  &  Tasted  in  Box $39.95 


PORTABLE  QRP  CW  TRANSCEIVER 

DEa  '9Q  Sl  dAH.  91  OST  BY  GARY  B^EED  KSAY 


FeatuPts^  SINGLE  SIGNAL  receiver,  VFO  tuning, 
AGC  for  listening  corrtort^  5  Watts  output,  Semi- 
QSK  TR  switchrng  and  CW  sideione.  Add  a  battery, 
key  and  antenna  and  you're  on  the  air.  FULL  tO0% 
KIT  including  a  custom  pre-painted,  punched  and 
lettered  metal  andosure-  20t  30,  40  Meter  available. 


Complete  Kit  Only 


$159.95 


Digicom  >  64  Modem 

Low  Cost  Packet  for  Ihe  Comitii>d&f« 


s.^w^«»ef 


*r--;.-'*^ 


mm 


.*«;'^=^ 


*  w 


'*\M 


»«t<ii 


Fejitures:  Software-based  PACKET  that  makes  your 
computer  en^ulate  a  TNC.  Modem  connects  from 
cassette  port  to  RIG.  Watchdog  timer  &  reed  relay 
PTT  standard.  Power  derived  from  Computer.  Uses 
crystal  controlled  7910  chip^  VHFand  HF.  Lock.TX  & 
BX  LEOs.  Free  copy  of  Version  2.03  software 
included. 

Complete  Kit  Only .$49.95 

As^etnbldd  &  Tested  .........  .$69.95 


Smart 
Battory 
Charger 

JUN87Q5T 

BY  WARREN  DION  NlBBH 

FOR  GEL  CELLS  or  LEAD  ACID  BATTERIES. 
F»alur«s:  Precision  temperature  tracking  vo^t^ge 
reference  &  three  mode  charging  sequence. 
Standard  kit  is  for  12V  @  1/2  or  1  Amp,  Lser 
selectable.  Can  be  connected  to  the  battery 
Jndefinatety,  wNI  not  overcharge.  Weighs  2  pounds 
and  measures  4''W  x  SVi^D  x  2Va  H.  Finished 
en  etc  sure  Included  in  kit. 


Complete  Kit  Only  . . 
Assembied  &  Tested 


-#  J-  » 


.$79.95 


CA  Residents  add  7,75%  sales  rax.  $&H:  $5,00  (insured).  Foreign  orders 
add  20%.  For  mor&  info  or  price  Hst:  send  tegaf  sizB  SASE  (S2e}  to: 


A&A  Engilieerittg   2521 W.  laPalma  «K  •  Anaheim,  CA  92801  •  (714)  952-2114 


LINUX 


Unix  for  your  PCI 

^Slackware  Pro.  2.0 
^Yggdrasil  Plug  and  Play 
'InfoMagic  July 


J47.« 

$37,** 


Books: 

•Installation  and  Getting  Started 
M.Welsh  $1 2  « 

•Linux  Bible;  all  the  Linux  Doc 
Project  text  720  pages         $34.** 

AppHcatlotii! 

•SWIM:  motif  for  Linux,  *BSD* 
•Accelerated  X:  fast  x  server. 
•Crisp:  GUI  wp-like  editor 
•Rdb:  relational  database. 


Other  CD's: 

•QRZ  Ham  Radio 


$19. 


9S 


etc.,    call  for  free  catalog. 

ACC  Bookstores 
1-800-546-7274 

email:  infoOacc-corpxom 
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SPY  ON  THE  EARTH 

See  live  on 

your  PC 

what 

satellites  In 
orbit  see 


Capture  *ve  breafhoking  images  ot  the  Earth  tor  tun  or 
pralL  Zoom  in  up  ro  ?0)C  Send  S3§  check  or  MO.  ($45  air, 
$50  overseas)  fo^  our  fantastic  1?  diskette  set  of 
professionaf  quality  copyrighted  prograirrs  (IBM  type)  that 
does  satellite  ticking,  image  acquisition,  image  processing, 
3-D  projections  and  more.  Direct  reception  from  the 
sattlllies  guaranteed  worldwide  without  a  sateitito  dish. 
Schematics  included  for  interface.  For  FREE  info miat ion 
bg-on  10  our  buMm  bQ&i6  anytime  at  (710)  740-3911 . 

VANGUARD  Electronic  Labs 

Dept  RF,  196-23  Jamaica  Ave, 

Hollis,  NY  11423    TelJI  8-468-2720 


Series  Mode 

Powerllne  surge  pratecHon 

^  Effective-  required  protection  for 

interconnected  or  networked  equip  men! 
«   RELIABLE'-  non-sacrifiaal  design 
♦  Safe- Uses  no  MOVs 

Award  wlimlno  Series  Moife  techiiQlogv 

eliminates  tie  destructive  energy  ot  surge  voltage 
IDIi  surge  currenti 

Call  Of  write  for  full  details  May.  AsK  about  your  ham 
operator,  dub  dsoount 

ZeroSurqe  Inc. 

944  state  flt  12  Ffenchtown  NJ  0B825 
aOO-996'6696      FAX  {908)  995-7773 
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"The  beguiner's  guide  to  the  exciting  world  of  amateur  radio," 


Radio  Fun  h  packed  full  of  information  to 
help  you  get  more  fun  out  of  amateur  i^dio, 
Basic  "liow-lo"  articles  will  get  you  up  and 
running  on  packet.  ATV,  RTTY,  DXing,  and 
the  dozens  of  other  activities  that  make 
amateur  odio  such  a  greiit  hobby.  You^U  get 
equipment  reviews  geared  toward  the 
newcomer.  We'll  help  you  upgrade  to  a 
higher  cbss  license  with  monthly  columns 


designed  to  teach  you  what  you  need  lo  know 
in  a  fun  and  exciting  way.  You'U  find  it  all, 
and  more,  in  the  pages  of  Radio  Fun. 

EXin'l  wait  another  minute.  Subscribe  today  for 
only  SI 2.97  for  ortc  year.  Thai's  12  issues  of 
the  only  ham  magazine  that  is  gear^  especially 
for  the  newcomer,  or  any  ham  who  wants  to  get 
more  fun  and  excitemeni  out  of  amateur  radio 
—  Radio  Fun! 
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Q  YES!  Sign  me  up  right  now! 


12  Issues  of  Radio  Fun 

for  $12.97. 


issues 
for  only 

S12.97 

1-800- 

257- 

2346 


NAM€ 


CAU, 


^DRESS 


crrv 


Chedc 


STATE 


ZIP 


HVu 


Visa 
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CARD  # 


Ctass  License 


Y^Uc&ns&l 


OSrSu&sa^cr 


EXPIRES 
COSat>5cnb«f 


Mail  to:  Rtuim  Fun,  P.O.  Box  4926.  Manchester  NH  031  OS 

|0r  CaU  800-257-2346  tin  NH  Call  625-1  t63K  FAX:60.1-669-2835i 
CamidB  Add  £7  OO  ptin  .70  €£T.  Foreign  odd  £t2  00  Bur^ncff,  $36.00  arfrnait.  Nffw^aland  Rh1«  $t«.DO.  OmIc 
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Never  Say  Die 

Continued  from  page  4 
tisls.  And  scientists  have  a  giant  prob- 
lem coping  with  the  concept  ol  life. 
They've  t>een  dCMng  a  good  joti  of  tracks 
Ing  down  maUer . .  .  well  Ihey  were  do- 
ing pretty  well  when  they  gol  it  down  to 
atoms,  but  then  some  wiseacres  weren't 
satisfied.  They  wanted  to  know  what 
itonns  were  made  out  of.  That  got  ttiem 
down  to  protons  and  electrons,  neutrons 
and  positrons.  A  \%w  mof#  unsatisfied 
wiseacres  wanled  lo  know  what  thoSO 
things  were  made  of.  Tm  not  sure 
quarks  have  been  that  helpful  even  now 
that  ttiey  think  they've  finally  cornered 
the  sixth,  and  supposedly  last,  the  top 
quadc  So  wtiat  are  quarks  made  out  ot? 
Lei's  spend  a  few  billion  dollars  and  find 
out.  And  let's  know  more  about  K,  mu, 
(au,  and  pi-meson$.  And  muons. 

Medical  scientists  have  been  doing 
about  me  same  ttting  with  ihe  matertais 
of  life.  They've  taken  o?Hs  apart  and 
lound  D^JA,  a  complex  molecute  with  the 
ability  to  replicate  itself.  Now  theyVe 
busy  taking  our  genes  apart  and  oata« 
loglng  them  with  the  genome  project. 
But  the  scientists  slin  haven't  a  cli>e  as 
to  what  mates  file. 

tatisps  the  missing  eiement  Is  one 
they  haven't  looked  tor  yet  .  ,  .  aware- 
ness. That's  the  one  really  basic  differ- 
ence between  the  animate  and  inanU 
mate  How  does  awareness  fit  into  all 
thte?  Consciousness?  T?>e  mind?  S&n- 
tience?  All  livir^g  things  seem  to  have 
anwareness,  even  stngie  cells  Plants  and 


trees  seem  lo  have  some  sort  of  aware- 
ness in  that  Ihey  fight  back  with  chemi- 
cals when  tftey  are  attacked.  Apparently 
tl  doesn't  lake  a  brain  tor  somelhrrkg  to 
tiave  awareness.  Awareness,  whatever  il 
is,  seems  to  be  a  property  of  ail  irfe.  and 
thus  pfesiimably  is  the  most  firmly  fiard- 
wired  circuit  o(  our  system. 

Plants  show  an  awareness  of  other 
plants,  and  ot  people.  People  experi- 
ence telepathy  and  ottier  such  psl  phe- 
nomena, so  there  is  some  sort  of  an 
awareness  to  awareness  communica- 
tions system  which  is  quite  different  from 
molecules,  DNA  and  genes. 

Scientists  wllL  I  believe,  achieve  a  lot 
more  progress  with  their  medical  re- 
search wh^i  they  have  a  better  under- 
standing ot  life  and  the  awareness  that 
goes  along  with  It.  This  means  research- 
ing things  that  scientists  realty  hate  .  *  . 
like  placebos,  prayer,  psychic  healing, 
mob  psychology,  and  so  on.  However, 
as  Barrow  and  Tipler  say  in  their  The 
Anthropic  Cosmofogicat  Frincipte, 
*Physk:istB  .  .  ,  are  loath  to  admit  any 
consideration  of  Mind  into  their  theories; 

But  then  scientists  have  a  long  way  to 
go  In  every  branch  of  science.  Physicists 
stiti  don't  agr^  on  wtiat  ^avity  is.  Or  in- 
ertia. Or  even  wtiat  etectriclty  reaify  is. 
They  don't  Know  for  sure  ¥^fhef  there 
are  magnetic  or  gravity  fields"  or  not.  In 
biology  they  donl  know  yet  how  cells 
decide  when  to  duplicate  and  how  they 
know  what  part  of  ihe  body  they  are 
making  or  replacing.  How  do  Ihey  krxjw 
to  become  part  of  a  toe"?  The  blueprint, 
they  think,  is  in  that  big  mess  of  DNA, 


' 


Hamfest  Premium  Deal 


Hamfest  chairmen... Fve  got  something  you  can  use 
to  make  some  money,  or  generate  interest  inexpen- 
sively. You  see,  we  always  print  a  few  extra  of  each 
issue  of  Radio  Fan  so  we'll  have  some  available  for 
those  needing  back  issues.  Not  wanting  to  disappoinl 
anyone,  I  always  print  a  few  too  many.  The  resuh  is 
that  Pve  got  stacks  of  back  issues  around  here  which 
will  be  of  much  more  value  if  I  can  get  them  into  the 
hands  of  readers, 

How'd  you  like  to  set  up  a  table  and  sell  back  issues 
of  Ra{ii(7  Fan  for  250  each?  Or,  if  you  are  feeling  real- 
ly generous,  you  can  give  'em  away.  Here's  the  deal. 
Just  for  the  cost  of  packing  and  shipping  Fll  send  you 
a  bundle.  The  magazines  are  free.  How  marjy  can  you 
use?  250?  500? 

Your  cost  for  a  box  of  250  assorted  back  issues  is 
S20.  Let's  see,  if  you  sell  'em  for  only  a  quarter 
apiece  you'll  bring  in  $62.50,  Pretty  good  deak  500  is 
twice  as  good.  Heck,  that'll  buy  a  nice  antenna. 

Contact  73  Hamfest  Premium,  70  Route  202  North, 
Peterborough  NH  03458;  or  telephone  (603)  924- 
0058  and  ask  for  Harvey  Chandler. 


only  atjout  1 0%  of  which  seems  involved 
with  the  btueprinls  for  the  current  model 
human  being.  They  at^o  don't  have  a 
ciue  as  lo  how  memory  works  or  how 
we  can  retain  memories  for  a  lifeiime 
when  every  cell  m  our  body  is  being  re- 
placed every  so  often.  They  doni  even 
know  it  memory  is  in  the  brain.  If  it  Is, 
how  come  ptanls,  which  are  even  moj'e 
t^rainlesB  than  some  people  I've  met. 
have  memories? 

And  how  come  some  people  who've 
los!  90%  of  their  brains  stiti  have  Itieir 
memories?  And  other  people  witti  a  dif- 
ferent 90%  of  Iheir  brain  missing,  also 
have  their  memories? 

It  gets  wofse.  I  was  just  reading  Itia! 
if  you  take  soma  of  your  Uood  out  and 
connect  a  sensitive  galvarvometer  to  it 
even  though  it  is  miles  away  from  you  it 
will  register  the  same  swings  the  biood 
In  your  body  is  registering  at  the  time. 
You  can  watch  it  respond  as  you  are 
calm,  excited,  having  sex,  ^n6  so  on. 
This  aimosl  maltes  me  wonder  abouJ 
what  connicts  may  resoU  from  blood 
transtusions.  It  aiso  may  help  explain 
how  identical  twins  have  so  many  com- 
mon events  in  itieir  lives,  even  when  liv- 
ing apart 

There  are  marty  theories  of  how  life 
got  started,  but  none,  other  than  the 
Hoyle-Wickramasinghe  theory  of  evolu- 
tion from  space,  has  any  ©Jtpianaiion  for 
lt)e  existence  ol  such  unlversat  aware- 
ness. And  evei^  IFteir  ttieory  only  moves 
trie  cfdilion  of  life  tsack  one  level  ot  ab- 
stractton  (inanks  Korzybski!).  However, 
no  amount  of  taking  DNA  apart  has  yel 
given  us  any  inkling  as  to  how  aware- 
ness deveioped.  Of  course  it  had  to,  oth- 
erwise we  wouldn't  be  able  to  hold  our 
ground  in  the  eternaJ  fight  fof  ttfe. 

Every  plant  and  animal  has  to  f^ht 
on  some  level  for  food  ar>d  the  abilily  to 
reproduce.  Plants  do  it  slowly  and  man 
more  quickly,  with  guns  and  bombs, 
Awareness  is  necessary  for  life.  But  how 
cM  it  develop?  And  what  is  it? 

It  Gets  Even  Worse 

Once  we  recognize  thai  conscious- 
ness  is  something  separaio  from  the 
physicai  body,  we  open  a  very  messy 
Ctoor.  Then  we  can  no  longer  categoricat- 
ty  deny  tt^e  existence  ot  non-physical 
phefKiJnena.  Once  we  open  ttits  can  of 
worms  we're  dealing  wrth  what  are  often 
non-repeatable  experiments.  Worse, 
since  this  is  a  fuzzy  area,  it's  alive  with 
con  artists.  In  the  medkiat  tleld  we  tiavt 
quacks,  both  well-meajiing  and  rnerce- 
fiary. 

For  instance,  take  out-of-body  expe- 
riences. Tve  read  some  very  convirtc- 
ing  reports  on  them.  I  even  attended  a 
yensa-sponsored  conference  where 
Mens  a  research  teams  reported  on 
their  amazing  success  with  gettir^g 
people  to  see  what  was  in  a  basket 
hanging  up  near  the  ceiling  —  when 
not  even  the  experimenter  knew  what 
was  in  It.  The  only  way  to  avoid  confu- 
sion once  you  gel  into  the  non-physical 
is  Id  just  refuse  to  believe  anything,  rx) 
matter  how  well  researched.  Fdnunate- 
ly  many  people  (including  scientists) 
are  able  to  do  this,  i  consider  this 
pathological  skepticism. 


instead  of  ridiculing  experimenters 
and  trying  to  discourage  research,  we 
should  admit  that  there  just  may  be 
some  thirigs  we  don't  know  at>out  yet 
and  do  wt^t  we  can  to  learn  more.  So 
let's  check  out  precognition^  for- 
tunetelling,  psycnometry,  past  lives,  rein- 
carnation, telepathy,  telekinesis,  mind 
reading,  auras,  Kirlian  photography, 
ghosts,  psychics,  near  death  experi- 
aK:8s,  poilergetsts,  UFOs.  contactees. 
prayer,  haunted  houses,  voodoo,  Indian 
fakirs,  dowsing.  Ouija  boards,  automatic 
writing.  Tarot  cards,  astral  iravei.  palm- 
istry phrenology,  astrology,  atl  religions, 
angels,  mirades  —  stuff  like  that.  Sure; 
some  of  it  is  bak>ney.  Bui  is  all  of  tt  tin- 
lasy? 

Ol  the  medical  side  ol  things,  how 
about  homeopathy,  acupuncture,  herbal 
medicine,  ultraviolet  light  therapy  hydro* 
gen  peroxide,  photoluminescence.  den- 
tal amalgam,  and  so  on? 

HOW  oome  so  many  of  the  great  com* 
posers  hawe  sakJ  that  their  music  often 
suddenly  came  to  them  in  completed 
form  when  they  were  dozing  off? 

We're  pretty  good  at  cramming  a  mit* 
Hon  or  so  transistors  on  a  tiny  silicon 
chip,  but  we've  hardty  even  p^ked  tniD 
the  feaim  ot  consdousness.  That's  been 
off-limits. 

The  only  way  \  know  to  be  a  skeptic 
(a  disbeliever,  as  opposed  to  an  agnos- 
ifo)  in  many  of  the  paranormal  fields  f 
listed  ts  to  avoid  reading  a£]cut  y%m.  For 
instance^  I've  just  finished  reading 
Across  Tima  and  Death,  A  mother's 
search  tor  her  past  fife  chifdfea  by  Jen- 
ny Cocke II,  a  story  by  a  woman  who  re- 
membered a  previous  life  in  good  detail 
and  checked  up  on  il.  It's  a  Fireside 
Book,  $10  in  paperback.  There  are  a 
burvch  of  good  books  on  retncarnatiori. 
Two  m  pocket  books  are  by  Michael  TaU 
bol  and  Edith  Fiore. 

Psychologists  frequently  find  their  pa- 
tients suddenly  recalling  a  past  life  when 
under  tiypnosis-  When  I  vras  working  as 
a  professional  psychokig^t  I  often  bund 
there  were  present- life  problems  that 
could  only  be  resolved  by  going  to  a 
past  life,  and  they  were  always  right 
there,  easily  contacted.  I  also  found  that 
anybody  can  recall  a  past  life.  Every- 
body has  em. 

Ir^deed,  many  children  anngy  their 
parents  wtth  memories  of  their  most  re- 
cent past  life,  but  these  usually  fade 
away  by  the  time  they're  three  or  four.  At 
this  age  it  doesn't  take  much  discour- 
agemeni  by  one's  parents  to  shut  off 
these  memor>es- 

Now  how  does  reincarnation  tit  in 
with  the  100,000'plys  proteins  that 
make  up  our  bodies?  Or  genes,  DNA, 
and  so  on?  Maybe  you'd  better  check 
out  Urn  Secrei  Saence  Bet^nd  Mtracies 
tjy  Max  Freedom  Long  from  your  libmry 
and  see  how  that  goes  down. 

Author  Barbara  Taylor  Caldweil  has 
made  a  career  out  of  writing  about  her 
past  life  experiences.  Historians  have 
been  amazed  at  the  histofical  accuracy 
of  her  ncvets  Maybe  if  s  time  to  taJ<e  a 
dosef  look  ai  the  mystery  ol  life.  whtOi 
may  have  littte  to  do  with  our  physical 
universe,  atoms,  the  speed  of  light,  and 
even  time,  itself. 
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Numbef  25  on  your  Feedback  card 


^^  Numbef  25  on  you 

Special  events 

Ham  Doings  Around  the  World 


OCT  1-2 

LOUISVILLE,  KY  The  Greater 
LouJsvHIe  HamfestMRRL  KY  State 
Conv.  will  be  held  at  the  Common- 
weaHfi  Conv.  Genier  \n  downtown 
Louisville.  Mail  requests  for  tickets  or 
tnio  lo  The  Greater  Loumviiie  Hamfest 
Assn..  P.O.  Box  34444^.  Lpnisvilie  KY 
4QS32-4444.  For  commercial  spaces, 
can  (812)  948-00371  Flea  Market 

spaces.  (812)  232-4896, 

OCT  2 

HUNTINGTON,  IN  Ttie  Huntington 
County  ARS  wifl  sponsor  lis  6th  annuat 
Hamfest  from  8  AM-1  PM  at  the  PAL 
(Police  Athletic  League)  Club.  SeNup  at 
6  AM.  VE  Exams.  Flea  Market,  Talk-in 
on  146,0B5/.6a5  and  448.975/443.975. 
Contaci  Chris  Rk^ardson  N9QVK  RO. 
Box  284.  Huntington  !N  46750.  TeL 
(219}  356-03t9. 

QUEENS,  NY  The  Hall  of  Science 
ARC  Hamfest  will  be  held  at  ttre  New 
York  Hall  ot  Science  parking  lot  -  Rush* 
ing  Meadow  Park,  47-01  111lh  St.  Set- 
up at  7:30  AM.  Doors  open  at  9  AM. 
Talk-in  on  444,200  WB2ZZ0  Rptr,; 
146.52  simplex.  For  reservati^^ns,  call 
eves,,  Arnie  Schiffman  WB2YXB,  (718) 
343-0172;  Charles  decker  WA2JUJ, 
(5m  694-3955. 


SAN  DIEGO,  CA  Over  a  dozen  San 
Diego  ARCS,  the  American  Red  Cross, 
and  the  Salvation  Army,  will  stage  the 
3rd  annual  *Ham  Radio  Roundup."  Lo- 
cation: Missile  Pk.,  Missile  Rd.  & 
Clairemont  Mesa  Blvd.  Each  olui>  or 
agency  (ARBL,  MARS,  and  others)  wUl 
display  the  varkxjs  aspects  of  arr^tear 
radio.  $et-y;>  begins  at  7  AM;  gates 
open  at  10  AM.  Contact  Harry  A. 
Hodges  WA6YQO,  (619)  743^212 

OCT  8 

GRAND  FORKS,  NO  The  Forx  ARC 
will  hold  their  Hamtest/Computer  Fair  at 
Grand  Forks  Ctvic  Auditorium,  615  *  1 
Ave.  N.,  starting  at  8  AM.  Setup  at  7 
AM.  VE  Exams  at  10  AM,  walk-ins  we^ 
come.  Talk-in  on  146.94.  Contact  Bob 
Smith  NDtH,  1203  Shakespeare  Rd, 
Gmnd  Forks  ND.  Tel.  (701)  746-9498, 
ST.  PETERSBURG,  FL  The  St.  Pe* 
tersburg  ARC  (SPARC)  will  sponsor  its 
annual  Autumn  Hamfest  from  8  AM-i 
PM  at  First  Unity  Church,  469  45th 
Ave.  North.  Contaci  Caddie  Wiimshurst 
KE4EME,  (813)  527-3426. 
TEANECK,  NJ  The  Bergen  ARA  will 
hold  its  annuat  Fall  Hamfest  from  8  AM- 
2  PM  at  Fairieigh  Dickinson  Univ.  In 
Tea  neck.  Pi  ease  pre -register  for 
with  power.  VE  Exams.  Talk -In 


Listings  are  free  of  charge  as  spare  permits,  PtaOBB  sertd  as  your  Speaal  Event  two 
months  tn  advance  of  the  issue  you  want  it  to  appear  in.  Fot  exampie,  if  you  want  it 
to  appear  in  the  January  issue,  we  should  receive  it  by  Odobm  31.  Provide  a  deaf, 
concise  summary  of  the  essential  debits  about  your  Spedat  Ey&it.  Check  SpeciMl 
Events  Fife  Area  ^H  on  our  BBS  (603-924-9343}.  for  listings  that  were  foo  iate  to 
get  into  pubiication. 


on  146. 790/.  190.  Contact  Jim  Joyce 
K2Z0,  (201)  664-6725^  Please,  no  calls 
after  10  PM. 

OCT&-9 

MEMPHIS.  TN  -MemFest  '94*  Greater 
Memphis  Amateur  Radio/Computef 
Show  will  be  held  at  Shelby  Farms 
Show  Place  Arena,  105  Germantown 
Pkwy..  in  Germantown  TN.  The  Greater 
Memphis  Amateurs  will  host  this  event 
Sat  S:30  AM-4  PM;  Syn.  8:30  AM-2 

PM.  VE  Exams  both  days  9  AM- Noon. 
Talk-in  on  144.61/145.21, 

447.00/442.00  and  1272.00/1292.00. 

For  Flea  Market  Info,  contact  Lm  Bow- 

&r$  KA4KVW.  (901)  867-3461  after  6 
PM.  For  general  and  exhibitor  info,  calt 
Steve  Fietman  KC4ZOV,  ($01}  363* 
3159  after  4  PM;  or  Mary  Moore 
AC4GF.  (901)  TSa-OWt 

OCT9 

DUftHAM,  CT  The  Merlden  ARC,  the 
Middlesex  ARS.  and  the  Shoreline 
ARC  will  co^sponsor  the  Nutmeg  Ham- 
fest and  CT  State  ARRL  Convention  at 
the  Fairgrounds  on  Route  17  in 
Durham.  Time:  9  AM-3  PM,  Campsite 
and  vendor  setup  at  4  PM  Sat.,  Oct. 
ath.  VE  Exams;  call  Ted  Trudel  (203) 
345-4008  to  register  in  advar>oe.  Com- 


puler  Flea  Market.  Talk-in  on  145.29 
Rptr.  Vendors  contact  John  Bartscher- 
er,  (203)  236-2453,  days.  For  general 
Info,  call  Jim  McCandfess,  (203)  349- 
335$  oves.  Packet:  NJGNV  0 
W1NRG.CT.USA.NA:  internet: 
wiisonc&iia.ofg. 

UMAp  OH  The  Norlhwesi  Ohio  AFtC 
will  hold  a  Hamfesf  at  Allen  Courvty 
Fairgrounds.  Doors  open  at  8  AM.  Set- 
up after  4  PM  Sat..  Oct  8th.  VE  Ex- 
ams, all  classes  p re-register  with  com- 
pleted 610  and  check  for  S5.75  payable 
to  ARRtJVEC.  Send  to  Jon  Solomon, 
1370  Stevick  Rd,  Lima  OH  45807. 
LINCROFTt  NJ  The  Shore  Area  Ham- 
fest *  94,  sponsored  jointly  by  the  Jer* 
sey  Shore  ARA.  Neptune  ARA,  Ocean- 
Monmouth  ARC.  Garden  State  ARA, 
and  the  Brookdale  ARC.  will  be  held  at 
BrOQkdale  Comm.  College  in  UricrotL 
VE  ixams  at  0900.  One  CW  test  ses- 
sion win  be  hekj  at  0930.  Dealer  set-up 
a  I  0600:  doors  open  to  the  general 
putilic  at  0800.  For  reservations  and/or 
lickets.  send  an  SASE  to  Shore  Area 
Ham  and  Compaterfest.  PO.  Box  635, 
Eatontown  NJ  07724*0635  before  Sep. 
25th.  Talk-in  on  145.48S{-).  For  info, 
contact  At  Men  K2LG,  (908)  495-3246. 
SACRAMENTO,  CA  The  Student  ARC 
of  California  Slat©  Unjv.- Sacramento 


•  i  Ibe  S8  is  a  tike  «  busitli  of 

frpsh  air.  mtti  itjpoiliiiy 

aigliM^ring  and  up^ixlale  di^^ 

amtnii  hom  Uie  fnibt  pitid.^* 
a  qiijillly  HF  receh'er  ot  Ajnericaa 
iiDUiiifHdiirr  thai  should  jiiicii'^HKftLlly 
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WHAT  liV  THE  WORLD 
ARE  YOU  USTENING  TO? 

The  world  is  an  ever-changing  place,  but  there  is  one  thing  you  can  rely  on 
to  remain  the  same.. .the  Drake  reputation  for  AmericanHcrafted,  quality 

communications  products  and  unsurpassed  customer  service.  Now.  the  Drake 
R8  Worldband  Communications  Receiver  has  been  heralded  by  the  experts  as 
"the  best  of  the  best,"  delivering  "unparalleled  alkaround  listening  performance" 
that  is  ^right  up  there  with  the  best  for  DXkig.** 

So  [f  you  want  to  keep  up  with  a  changing  world,  and  youYe  not  listening  to  a 
Drake  R8,  we'd  like  to  suggest  you  make  a  change.  Call  1-500-723^4639  today  for 
more  information  about  the  R8,  to  find  the  dealer  nearest  you,  or  to  order  an  R8 
direct  from  the  factory  with  a  free  SSJay  trial  period.  If  you're  not  impressed  by 
Drake's  quality,  performance  and  ease  of  operation,  all  in  a  receiver  costing  less 
than  SI. 000,00,  return  the  R8  Receiver  within  15  davs.  and  well  refund  vour 
money  in  full,  less  our  original  shipping  charge. 

The  world  is  a  btg  place.  If  you  want  to  hear  it  all.  listen  to  a  Drake  R8. 
If  youVe  missing  it.  what  in  the  world  are  you  listening  to? 


fl.LDrsks  Company 

PO  BQjt30M 
IVIiajnIfburg,  OH  45343 


:7:ri 
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CmCLE  147  on  READER  SERVICE  CARD 
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«pi  sponsor  a  Swap  Meet  on  the  cam- 
puB  located  at  US  50  and  IHowe  Ave. 
The  Swap  will  be  held  from  7  AM- 
Noon.  Talk'in  on  145.230('dup  PL 
162.2).  Contact  Gary  Webbenhurst 
KC6URB.  (916)381-6602.  eves, 

0CT15 

DEWm^  NY  The  Radio  Amateurs  of 
Greater  Syracuse  will  hold  Its  39th 
Hamfesl  from  B  AM-S  PM  at  the  Acade- 
my Green  American  LeQtQn  Hall  in 
Syraajse  (tsetween  S.  Salina  St.  &  Val- 
ley Dl)  Ser-up  at  7  AM,  VE  Exams. 
Write  to  RAGS,  Box  SB,  Uverpooi  NY 
130B6:  or  call  WA2PUU.  (315}  469- 
a550Talk4n  on  147.30  MHz. 
JOHNSON  Crry,  TN  The  14th  annual 
Trl-Clties  Hamfest  will  be  held  at  the 
Appalachian  Fair  G rounds  located  off  I- 
161  in  Gfey  TN.  The  Kingspoil.  Bristol 
and  Johnson  City  Rado  Clubs  will  co- 
sponsor  this  event  Flea  Market.  Mall 
inquiries  to  Tri-Cfties  Hamfest,  P.O.  Box 
3662  CRS,  Johnson  City  TN376QB. 
SANFORD,  NO  The  Lions  CItJb  Fair^ 
grounds  at  7th  ^  Weathers  poo  n  Sts. 
has  been  chosert  by  the  Cential  Caroli- 
na ARS  as  the  kx^tion  tor  its  Fall  festi- 
vat.  Time:  8  AM-4  PM.  Contaci  Ap^ 
Maggan  KD40MU.  8512  Deep  River 
Ra,,  Ssnfoni  NC  27330. 
SCOTCH  PLAINS.  NJ  A  Hamputer 
Fesl  will  be  held  by  the  Trl-County  Ra- 
dio Assn,  from  8  AM-I  PM  at  Union 
Catholic  Regional  H.S.  Walk-in  VE  Ex- 
ams. Bring  check  for  $5.75  (except 
Novk^e  exam),  made  payable  to  ARRL 
VEC;  bring  your  original  license  plus  a 


Xerox  cxspy,  2  forms  of  ID.  pencils  arnl  a 
pen.  All  who  wish  to  take  the  exams 
must  be  in  the  exam  room  by  9:30  AM. 
Pre-registratlon  is  required  for  tallgating 
spaces  and  flea  market  tables.  Contact 
Dick  Fmnkiin  W2EUH  3f0  tndian  Trait, 
Mountainside  NJ  07092.  Tet  (BOB)  654- 
4943.  Talk-in  on  U7.255/.855, 
449.975/444  975,  ar>d  146.52. 
WAYCROSS,  GA  The  Waycross  Area 
Rptr.  Assn.  3rd  annual  Hamfest  will  be 
held  at  Waycross  Ware  County  fair- 
grounds Ej<change  Club  Wdg.*  Hwy  62 
East.  Open  3  AM-4  PM,  Talk-in  on 
146.640  Rptr.  Ucefise  exams,  alt  class- 
es, at  9  AM.  Contaci  Don  Minchew 
KD4CEX,  (912}  283^9553;  Wooarow 
Kirten  N4UNC,  (912)  449-5357;  or 
write  or  call  David  Sweat  KD4FGC, 
3492  Wren  Dr..  Waycross  GA  31501. 
m.  (Bi2} 263-4603. 

cxrrte 

BENSALEM,  PA  TThe  Penn  Wireless 
Assn.  will  hold  its  annual  TRAD EF EST 
from  0800-1400  hours  at  tt^e  Robert 
Yezzi  Fairgrounds  on  Huimeviiie  Rd. 
AtJClion,  Vender  setup  at  0600.  Pre- 
regtsier  tjy  Oct.  1st  to  PWA^  P.O.  Box  L- 
734,  Langhome  PA.  19047:  or  cail  Jo/iri 
N3NU8,  (215)  355-0879.  VE  Exams. 
Exhibits,  Talk-in  on  145.25/144.65. 
146.925/146.325. 448.225/443.225  and 
146.52  simplex. 

LONG  ISLAND,  NY  The  Long  Island 
Mobile  ARC  will  hold  a  Hamfest  Out- 
doors at  the  r^ew  York  Institute  of 
Tech..  Rte  25A,  in  Old  Westbury  NY. 
Time:  9  AM'4  PM.  VHF  Turve-up  Clinic. 


Talk-in  on  146.25/.85.  Contact  Neii 

Hartwan  WE2V,  (516)462-5549. 
TUCSON,  AZ  "Tucson  Hamfest  '94" 
will  be  sponsored  by  the  Old  Pueblo 
Radio  Club,  ARRI  and  ARCA.  The 
event  will  be  held  from  7  AM-1  PM  at 
De  Anza  Drrve-ln,  22rKl  SL  arjd  Ah/er- 
non  Way.  Tatk-in  on  146.22/.82, 
146.28/88.  and  14652  simplex.  Con- 
tact A.J.  Pawiowski  KB7KZ,  341  &  W. 
Gmen  Trees  Dr.,  Tucson  AZ  8574 1.  TeL 
(602}  742-2605. 

OCT  22 

FRANKLIN,  PA  The  Fori  Venango 
Mike  &  Key  Club  win  host  its  Ham  Ra- 
dio Auction  &  Bea  Market  starling  at  a 
AM  at  Venango  County  4-H  Fair- 
grounds, (Route  62  between  Polk  and 
Franklin  PA),  Auction  at  10  AM.  Talk-in 
in  147,12(+).  145^3(-h  aftd  145. 19('). 
Contact  Doug  Smith  N3BDJ,  (814) 
€77-6523  or  Bmno  HfcrfO^yn  K3MH8, 
(614)  677-3694:  or  write  to  Fbrf  Venart- 
go  Mike  &  Key  Ctub.  RD  #t,  RO.  Box 
591,  Crani^erry  PA  16319. 

OCT  23 

SELLERSVILLE,  PA  The  SelfefSvtIle 
Nafl  Guard  Armory  will  be  the  kjcation 
lof  a  Special  Event  that  will  be  heW  by 
ttie  RH  Hill  ARC.  VE  Testing  starts  at  9 
AM,  all  classes.  Bring  documents.  Con- 
tact Linda  Erdman,  (215)  679-5764;  or 
P.O.  Box  29.  ColmarPA  18915. 
WAR  REN »  m  The  "USECA  SWAP' 
will  be  hefd  at  Macomb  Co  mm.  Col- 
lege, South  Campus  Student  Comm. 
Center  (K-Bldg.)  at  12  fy^lle  Rd,  & 


Hayes.  Doors  open  at  8  AM.  VE  Ex- 
ams, pre -registration  required;  call  BH! 
NBCVC.  (313)  468-3345.  Computer 
Hardware/Software.  Ham  Gear.  Elec- 
tronic Parts,  Connectors  and  Cable.  To 
register  for  tables,  call  Virgin^  NSNIS. 
(313)268-0691  or  Kevin  N8avX,  (313) 
772'60d2.  Talk-in  on  t47.ia(+)  or 
146.42  simplex.  Make  checks  payable 
to  U.S.E.CA.  and  malt  with  legal  size 
SASE  to  Virginia  Przekaza.  34473 
Coacnwood  Dr.,  Steriing  Hts  Mi  4831 Z 
Sponsor:  utica  Shelby  Emergency 
Comnnjnicatk>ns  Assn. 
WAUKESHA,  wi  The  Kettle  Moraine 
RAC  lr>c.,  will  hoki  its  I6lh  annual  Ham 
Radio/Computer  Swapfest  at  the 
Waukesha  County  Exposition  Center^ 
Hwys  J  &  FT.  Reservations  accepted 
until  Oct.  14th.  Doors  open  8  AM-1  PM; 
set-up  at  6  AM.  VE  Exams.  For  reser- 
vattoris,  send  a  check  payable  to  ^CM- 
RA  Swapfest,  P.O.  Box  41 1  Waufmstm 
Wi  53187-0411.  Please  include  an 
SASE  with  your  order,  or  it  will  be  field 
at  the  door. 

OCT  29 

CONNECTICUT  The  annual  Ham  Ra- 
dio Auctk>n,  sponsored  by  Tri  City  ARC, 
will  be  held  at  the  Senior  Citizens  Cen* 
ter,  Waterford  Municipal  Complex.  Set- 
up at  9  AM.  Auction  from  10  AM  until 
sold  out.  Talk-in  on  146  07/.67  Rptr.  For 
info  call  KA  ma  (203)  739-8016 
MOBILE.  AL  TTie  Mobile  ARC  will  hxM 
its  Ham/Compoler  Fesl  at  ABBA  Shrine 
Temple,  7700  Hilt  Rd.,  off  Schillingers 
Rd.,  from  &  AM-4  PM.  VE  Exams  start 


BUY  DIRECT  FROM  US,  THE  MANUFACTURER 


MasterCharger''  I  &  II 


II 


SPECIAL 

FOR  THE 
MONTH  OF  OCTOBER 


MasteKharger®!  +1 

Electrically  fdentjcai  to  MasterCharger  I 


r 


01 


Replacement  Batteries 

for  YAESU 

FT11RM1R 


4.8V 
4.8V 
7.2V 

9.6V 


600m  Ah 
1  SOOmAh 
600mAh 
600m  Ah 


By  simply  changing  adaptor  cups,  the 

MasterCharger  will  charge  any  Yaesu, 

Motorola,  I  com,  Kenwood,  Alinco,  etc. 

2-Way  Radio  Battery 


AVAJLAQLE  WTTH  AND  WrfHOlJT  MICROPHONE 

LOOK  FOR  NOVEMBER  S 
SPECIAL  OF  THE  MONTH 

MONTHLY  DISCOUNTS 
APPLICABLE  TO  EMP-USERS  ONLY 


If  you  have  two  diRerent  radios 
you'll  only  need  one  charger  to 
accomodate  both  radios.  Now  by 
simply  sw^itching  the  switch  to  the 
reft  or  right,  you  can  determme 
which  charging  cup  to  activate. 


NYS  residents  add  8.5% 
sates  tsx.  Add  S4.00  kur 
postage  ^nd  shipping. 


Prices  and  specifk^tjom  subject  to  charige  without  notice 

W  &  W  ASSOCIATES 

800  South  Broadway,  Hicksvilie,  NY  nsoi 

In  U.S.A  &  Canada  Call  Toll  Free  800-221-0732 

In  NY  State  Call  fS16J  942-0011  ■  Fax  [5 16}  942-1944 

World  Wide  Distributorships  AvaBable,  Please  Inquire 


RiADE  IN 

THE  U.S Jt. 
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FREE  CATALOG 
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at  9  AM:  bring  a  copy  and  original  of 
your  current  Ifcense,  copy  and  original 
of  current  CSCE^  two  IDs  (one  must  be 
a  photo)  and  $5.75.  Contact  Louis 
AC4EN.  Talk-in  on  146. 22/. 82. 
Ragchew  on  146 .34/. 94.  For  more  de- 
taHs.  contact  Richard  frefana  KD4TTD, 
(205)  B24-274B,  or  write  M.AR.C,  RO. 
Box Bi79 f ,  Mobile  AL  36689. 

0CT2& 

PORT  ST.  LUCIE,  FL  The  Port  St. 
Lucie  ARA  "PSLFEST94"  will  be  held 
from  0800  hours-1300  hours  at  Prima 
Vista  Blvd.  and  Irving  St.  Talk-in  will  be 
on  146.955  (-)  and  146.520  simplex. 
For  details,  contact  Bob  Btackwefl 
W3HV$,  (407)  335-1341  or  Wes  Sam- 
mis  W2YRW,  (407)  878-4739. 
ST  LOUIS,  MO  West  County  Tech 
School  is  the  location  for  the  Ham  Ra- 
dio Club  Hamfest,  Time:  S:30  AM-2 
PM.  TaJk-in  on  146.34/.94.  For  details, 
call  Oavo  NOOFF  or  Joe  NOSJR  at 
(314)  230-9402;  or  write  to  the  ciub  at 
10  Ann  Ave,,  Valley  Park  MO  63038. 
ST.  PAUL,  WIN  The  Twin  Cities  FM 
Club  will  cetebrate  the  10th  Annivar- 
sary  of  the  Hamfest  Minnesota  St 
Computer  Expo5  The  event  will  be  heEd 
in  the  main  arena  at  the  St.  Paul  Civfc 
Center,  at  Keilogg  &  West  7th  St.,  from 
8  AM-4  PM.  For  info  and  advance  reg- 
istration, write  to  Hamfest  Minnesota  & 
Computer  Expo!,  RO.  Box  5598,  Hop- 
kins MN  55343,  or  call  the  Hamfest 
Minnesota  Info  Line  at  (612)  535- 
0637. 


OCT  30 

DENVER,  CO  the  1994  RMRL  Ham- 
fest  will  be  held  by  the  Rocky  Mountain 
Radio  League.  Inc,  from  8  AM-2  PM  at 
Jefferson  County  Fairgrounds,  15200 
w.  6th  Ave..  Golden  CO.  VE  Exams. 
ARRL  Forum.  Talk-in  on  144.62/145.22 
MHz.  Contact  Joe  Dickinson  WTOC, 
(303)  771-9577. 

LEBANON,  IN  The  Boone  &  Clinton 
Co.  ARCS  will  stage  a  Special  Event  at 
Boone  Co,  4-H  Fairgrounds,  Warm  & 
Dry  Comm.  Bfdg.  Flea  Market.  VE  Ex- 
ams. Talk-in  on  147.105  and  443.150. 
Contact  Sam  Paul  WABYZB  or  P.O. 
Bm  186,  Lebanon  IN  46052. 
WESTMINSTER,  MD  The  Radio 
Clubs  of  CarroCI  County  MD  and  Penn- 
Mar  PA  will  hold  the  5th  annual  iviason- 
Dixon  Computer/Hamfest  at  the  Carroll 
County  Ag  Center  in  Westminster  MD, 
Setup  at  6  AM.  Opening  at  8  AM.  VE 
Exam  registration  begins  at  8  AM.  pro- 
registration  requested.  Talk-in  on 
145.41  MHz.  Contact  Gary  Viands 
KE3FN,  (717)  259-7342.  To  pre-regis- 
ter  for  VE  Exams,  call  Page  Evans 
NE3P,  (717)  359-76tO. 

SPECIAL  EVENT  STATIONS 

SEP  30-OCT  1 

ISHPEMtNG,  Ml  The  Hiawatha  ARA 
wtll  operate  Station  KB8DNS  Sep.  30th 
1700  UTC-0200  UTC,  and  Oct.  1st 
1500  UTC-2000  UTC.  This  is  to  com- 
memorate the  40th  Anniversary  of  the 
Nat1,  Ski  Hall  of  Fame;  and  the  90th 


Anniversary  of  the  U,S,  Ski  Assn.  Freq.: 
General  phone  and  CW  Novice  on  SO, 
75,  40,  15,  20,  10,  and  2  meters.  For  a 
certificate,  send  a  9"  x  12"^SASE  to 
Rod  KB8DN$,  1740  Rosewood  in., 
fsnpeming  Ml  49849. 

OCT1 

ALAMOGOFtDO,  NM  The  Alamogordo 
ARC  will  operate  Station  N5SUM  from 
The  Inter n1  Space  Hall  of  Fame  &  Mu- 
seum, in  conjunction  with  the  annual  in- 
duction ceremonies.  Operation  will  be 
from  1500  UTC'230O  UTC.  SSB: 
28.475,  21.375  and  14.275  +/-  QRM. 
CW  frequencies  wifl  be  announced  on 
the  atr.  A  station  for  satellite  contacts  is 
bemg  planned.  A  QSL  card  picturing 
the  Space  Hafl  will  be  mailed  to  all  2 
way/SWL  requests  received  and  con- 
firmed. No  SASE  required.  Address 
mail  to  intem!  Space  Hail  of  Fame,  AT- 
TN: N5SUM,  Route  2001  P.O.  Box  533, 
Aiamogordo  NM  88311-0533,  Do  not 
send  requests  to  call  book  address.  For 
more  tnfo,  contact  Biii  Leehan  N5SUMf 
(505)  437-9781,  or  via  K5Dt  BBS  in 
NM. 

ANAMOSA,  lA  The  Jones  County 
ARC  will  operate  NOCWP  1500Z- 
2000Z,  to  celebrate  their  annual  Pump- 
kinfest.  Operation  will  be  in  the  lower 
50  kHz  of  the  General  subbands.  For  a 
certificate^  send  confirming  QSL  to  Jim 
McClintok  NOCWP,  Box  462,  Morley  lA 
52312. 

RICHARDSON,  TX  The  Alcatel  ARA 
will  operate  N5TBQ  trom  the  Open 
House  site  of  Alcatel  Network  Systems, 


Inc.  Time:  1500Z-2200Z.  Frequencies: 
Generai  phone  portions  of  40,  20,  15, 
and  10  meters.  For  a  QSL  card,  send 
contact  report  to  Atcatei  Network  Sys- 
tems, inc..  AARA,  M/S  401-212,  1225 
North  Alma  Rd.,  Richardson  TX  75081- 
2206. 

OCT  1-2 

PITTSBURGH,  PA  Ttie  Breezeshoot- 
ers  ARC  will  operate  Station  W3XX 
1400Z-2100Z  Oct.  1-2.  from  the  Sub- 
marine U.S.S.  Requln,  docked  at  the 
Carnegie  Science  Center.  Operation 
will  be  CW  on  7.123  and  21.123,  and 
phone  on  7.250,  14.250,  21.350, 
28.460,  and  146,52,  For  a  certificate 
and  QSL  card,  send  QSL  and  an  S  1/2" 
X  ir  SASE  to  Ron  Berry  WB3LHD, 
326  Sunset  Dr.,  Bethei  Pk.,  PA  15 102. 

OCT  8 

SANTA  ROSA  ISLAND,  i=L  The  30lh 
Anniversary  of  Islands  On  The  Air  (IO- 
TA) will  be  observed  by  the  SHARG 
group  of  Pensacola,  operating  from 
Fort  Pickens  on  Santa  Rosa  Island 
(NA-142),  from  1300Z-2000Z.  SSB  and 
CW  operations  will  be  on  40,  20,  15, 
and  to  (Novice  sub -band,  conditions 
permitting),  and  on  the  IOTA  call-in  fre- 
qs.  of  14.260  and  21.260  MHz,  +/-  10 
kHz,  For  a  QSL  card,  send  yours  with 
QSO  contact  number  given  (enclose  an 
SASE).  Send  to  W4M>^D. 
SAYHEVILLE,  NJ  Members  of  the 
Rarrtan  Bay  Radio  Amateurs  will  oper- 
ate /ABRA  from  OO00Z"24O0Z  to  com- 
memorate the  40th  Anniversary  of  their 


Ever  wish 

you  had  a  radar  gun 

in  your  car? 


u.;.ii? 


>»<?SN'^, 


TheZ4ffiERisan 

awesome  Answer! 

This  tnagic-like  little  box  activates  any  radar 
detector  within  3/4  of  a  mile.  Watch  the  bruke  lights 
come  on  the  speeding  sports  car  that  jual  flew  by. 
Keep  those  speeding  big  trucks  from  eating  your 
bumper.  The  ZAPPER  h  alOGHz  amateur  transmit- 
ter the  size  of  a  cigarette  pack,  operates  on  a  9v  battery. 
Complete  with  road  game  "Tiolling  forTailights". 

Built  &  tuned  only    *f^      Plus  $5.00  S&H 

TRANSEL 

fmimoses 

MADE    tN    USA 

123  East  South  Street 

Harveys  burg,  Oh  45032 

1-800-829^8321 
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AMSAT* 

The  Radio  Amateur  Satellite  Corp. 


SOFTWARE 

If  you  want  to  use,  or  just  listen  to,  the  various  Amateur  and  weather 
satellites  -  AMSAT  offers  a  variety  of  inexpensive  satellite  software  for 
IBM'-  compatibles,  including  both  DOS  •  and  Windows'^,  plus  a  tracking 
program  for  the  Mac® 

Here  are  just  a  few: 

WISP  -  A  brand  new  Windows  based  program  by  ZL2TPO  provides  all  the 
facilities  needed  to  operate  the  digital  Amateur  satellites, 

WINSAT-  A  new  Windows  based  satellite  tracking  program  by  KA7LDN. 

QUIKTRAK '  N4HY's  full  featured  DOS  based  program.  (For 
CGA/EGAWGA  systems) 

INSTANTTRACK  -  AMSAT's  most  popular  tracking  software  by  N6NKF. 
(For  DOS  systems  with  EGA/VGA/SVGA) 

SA  TELLITE  PRO  -  A  tracking  program  for  the  Macintosh  by  W7HR, 
And  many  more! 

For  tarther  irtfomialioii  or  lo  order,  com  act: 

AMSAT  PO  Box  27  Washington,  DC  20044  Phone:  301-589- 

IBM  is  a  registered  Trade  mark  of  InternatiQniaf  Business  Machine  Co. 

DOS  d  Windows  are  registered  trad©Tnarl<s  of  Microsoft  Inc. 

Mac.  Js  a  contraction  ol  Macintosh ^  a  r&gistered  trademark  of  Apple  Cormputer  Co. 
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club.  CW  operation  will  be  In  the 
Novice  CW  sutJ-bandS,  Phone  opera* 
\km  will  be  in  the  loyi^f  portion  ol  the 
Gtneral  phon«  sub-bands  on  60-15 
meters,  as  well  as  in  the  10  meter 
Novice  phone  sub^band.  For  a  ceftifi^ 
C6SA,  please  send  a  QSL  and  a  9*  x  12* 
SASE  to  the  callbook  ad^lress  of  the 
5ta1k>n  MforKed, 

OCT  14-16 

GBEEN  VALLEY,  AZ  The  Green  \^ 
rey  ARC  Mifl  operate  KC7MF  from 
1600Z  Oct.  14th-2300Z  Oct.  16th,  to 
eommemorale  the  dedication  of  \he 
Green  Valley  Trtan  Missile  Museum  as 
a  Historical  National  Monumeftt,  Phone 
Bands:  3.860  (AM  or  SB}:  7,230: 
14,250;  21.330;  28.450  MHz.  The  local 
SM  Repeatej^  operation  will  use 
U5.290  MHzi-60Q).  For  a  certificate 
send  QSL  and  an  B"  x  12"  SASE  to 
GVARC.  601  N,  La  Canada,  Green  Vai- 
ieyAZB56l4. 

WISCONSIN  To  commemorate  its  3rd 
annual  disaster-services  seminar, 
SATERN  (Sal^atioi^  Anny  Team  Emer- 
gency Radto  NetworkI  will  sponsor  Sta- 
tion WW9E.  CW  and  SSB  activities  are 
plafined  for  the  lower  portions  of  the 
General  and  Novice  sut>bands.  Digital 
activities  afe  also  planned.  Far  QSL, 
please  send  your  card.  SASE.  and 
name  of  Operator  worked  to  NH2Z,  Apt. 
0608^  B4-265  Farrfngton  Hwy,  l^ianae 
HBwBii  96792^  or  directly  to  operator 
o^ntacted. 


OCT  15-16 

TABLE  MOUNTAIN,  CA   The  4th  an- 

ntfal  "ftAountain  Top  f^tobile'  will  tie  con- 
ducted in  the  San  Gabriet  Mts.  Opera- 
tions will  t>e  in  the  tower  porttons  ot  the 
20  and  15  meter  phCKie  subbands.  RS 
12  satellite  passes,  and  in  the  40  meter 
Novice  CW  and  10  meter  Novice 
phone  sutjbancis.  Listen  for  "fountain 
Top  MotMie'  montke?.  For  a  certiticaie, 
send  QSL  and  9'  x  12'  SASE  to  tvan 
HmHte  mPQB,  2i2t  E.  Ave,  t  070, 
Lancaster  CA  93535. 
WESTPORT,  MA  The  WestpofI  Hams 
(WHAMSJ  will  operate  KlMYL  on  15 
and  16  Oct.  from  1400  UTC-2100  UTC. 
to  celebrate  the  4th  annual  Westpori 
Harvest  Festival  Operation  will  be  in 
ih©  General  portion  of  80,  40,  20.  17, 
and  15  meter  bands,  and  the  Novice 
portion  of  10  meters:  and  on  147.45 
Simplex,  For  a  special  QSL,  send  your 
QSL  and  SASE  to  Leonard  A.  Monlz 
KtMYL  43  Kirby  Rd.,  Westport  MA 
02790. 

OCT  16 

WARMINSTER,  PA  WA3DFU  and  Itie 
Warmtnsler  ARC  will  sponsor  the  "Al- 
most Annual  Delaware  DX-pedition." 
Opefation  will  be  from  1200  UTC-2100 
UTC-  Look  for  them  near  7225.  14275 
and  28440;  CW  on  request.  Send 
SASE  to  WA3DFa  P.O.  Box  HJ. 
^Vaf /Twnsfer  P^  18974. 

OCT  22 

LYNCHBURG,  TN     The  Alabama 


Goodtime  Gang  will  operate  WD4JDB 
from  1  lOOZ-OQOOZ  from  the  location  ot 
the  6th  annual  Jack  Daniets  InternatH 
Invitational  Bartjecue  Gookoff.  Opera- 
tion will  t>e  in  the  middle  of  the  General 
phone  poftton  of  80,  40,  20.  15.  and 
the  Novice  portion  of  10  meters.  Packet 
frequencies  will  t>e  145.01  and  145.05, 
For  a  ^rtificate.  ser>d  QSL  and  a  ^*  at 
12*  SASE  to  AGTG.  P.O-  Box  1624, 
Anmston  AL  36202. 

YORKTOWN,  VA  The  Williamsburg 
Area  ARC  will  operate  W4TMN  1200Z- 
OlOOZ  to  celebrate  the  213th  Anniver- 
sary ot  the  surrender  of  Cornwallls  at 
Yorktovm  In  178T  Frequer^des:  28.350. 
24,950,  21.350.  18.150.  14.270.  7.270, 
and  3.870,  For  an  untolded  certificate, 
send  QSL  and  a  9"  x  12*  SASE  to 
Michael  Conte  KD4HYT,  120  Crescent 
Dr.,  WUfiamsburg  VA  23186. 

OCT  22^23 

CRESCENT  CITY,  CA  KA6SP0  will 
operate  Sat.  and  Sun.  1500Z-0600Z,  to 
celebrate  102  years  of  tJie  Point  Saint 
George  Light  House,  Operation  will  be 
In  the  lower  portions  Of  the  General  sub 
bands.  A  certlftcale  and  QSL  card  are 
availahte.  Send  an  SASE  to  KA6SPQ. 
Bitf  WorteU.  110  Cannon  Dr.,  Crescent 
City  CA  95531 

OCT  29 

PISCATAWAY,  NJ  AA2KS  ffom  Long 
Valley  NJ  will  celebrate  HallOM^een  by 
operating  a  SE  Station  from  Ifie  site  Of 
*The  Ghost  of  Long  Valley"  Qperatioo 


will  take  place  on  Oct.  29th  for  24 
hours.  Frequencies:  General  portion  of 
40.  20,  and  15  meters,  and  Novice  10 
meters.  For  a  special  QSL  card,  send 
QSL  and  SASE  to  Piscataway  ARC, 
PQ.  Bex  1233,  Piscamway  NJ  06354. 
Sponsored  by  the  Piscataway  ARC. 

OCT  31 -NOV  1 

BREVARD,  NC  Tfie  Transylvania 
County  ARC  wilt  operate  Station 
KD4ZY,  Irom  Transylvania  County  NC, 
Time:  2100Z  Oct,  31-OlOOZ  Nov.  1, 
Frequencies:  7.234,  14,295.  21.365. 
and  28.335  SSB:  and  146,52  Fhf\  Sim- 
plex. J=or  a  certificate,  send  a  legal  size 
or  9"  X  12"  SASE  to  Wiiiis  B.  Casey 
KD4ZY,  116  CampMi  Dr.,  Pisgah  For- 
est NC  23768.  Operation  will  be  from 
the  De^irs  Courthouse  on  Blue  Bidge 
Pkwy..  weather  permitting. 

NOV  S-7 

WICHITA,  KS  The  Wichita  ARC  will 
operate  WOSOE  from  the  Wichita 
Boathouse.  TTie  Station  will  commemo- 
rate the  world's  first  all  female  yacht 
radng  team  aboard  the  America  3.  Op- 
eration will  be  on  the  final  day  of  tiie 
World  Cup  yacht  faces.  Time:  Nov.  5th. 
to  AM'5  PM;  Nov.  6lh.  1  PM*5  PM. 
Freqs-  include  lower  portions  of  Gener- 
al ptKsne  subbands  on  20  and  IS  me- 
lei^.  arvd  Novice  phone  subband  of  10 
meters  (propagation  permitting).  QSL 
with  SASE  to  KDQAY,  1603  Fairview, 
WiC^iia  KS  67203 


Serving  the  LORD 
Since  1937 


THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  7  AmpHr  gel-cell 
battefy  complete  with  voltmeter,  wall  charger  and  a 
cord  for  charging  via  atjtomobiles.  It  will  power  most 
HTs  at  5  Watts  for  2-4  weeks  {depending  upon  how  long-winded  you 
are).  Also  VHF,  UHF,  ORP.  or  HF  mobiles  such  as  the  KENWOOD  TS-50 
(at  SOW).  There  are  no  hidden  costs,  aJI  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter. 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  tenxiinals  for  hardwiring.  A  mini-phone  jack  with  regulated  3V, 
6V,  or  9V  output  can  be  used  separateSy  for  CD  players^  Walkmans,  etc. 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  houra, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  is  completely  charged »  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  {unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its'  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  Idiot  lights  that  tell  you  *>OUR  BATTERY  IS  NOW  DEAD."  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  order,  send  check  or  money  order  for  $49.95  + 
S8.50  for  shipping,  a^ong  with  your  shipping  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 

P.O.  Box  3624,  Dept.  73 
Long  Beach,  CA  90803. 

CA  nesldcnis  Add  8  H4%  Sal&s  Tax.  Alaska.  Hawa^.  and  Candian 
R^ldenis,  please  aend  US.  Moriey  Order  &  Si  7  10  Shipping, 

If  you  wist^  more  intQTfnatkjn  please  send  a  SASE  to  Iha  abovo  Address-  For 
COD  Ofdtrs,  ca»  fSIO)  433-Sa£;0.  DutSide  d  CA  Orders  cmly  call  (800)  933- 
HAM4  and  leave  a  message.  Qealer  !nquifes  tnvttBd 


price* 
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Propagation 


Number  26  on  your  Feedback  card 


Jim  Gmy  WlXU 

210  East  Chateau  Citcte 

§^aysonAZB5541 

Thfe  morrlh  witi  provide  a  mixed  bag 
of  conditions,  and  it  appears  that  tliere 
may  not  be  any  constant  conditions  that 
remain  the  same  for  even  tliree  days  in  a 
row.  You  can  expect  almost  constant 
d^nges  in  propagation,  and  <1  kx>ks  like 
9)e  week  of  the  ^h  through  the  I5th  will 
be  the  closest  apprnxEmation  to  cons^s^ 
tency  from  day  lo  day  for  Faif*to-Good 
propagation.  The  worst  periods  will  be 
the  3fd  through  ihe  5th  and  the  18!h 
through  the  20lh  (see  the  chart),  and 
again  on  the  24th  and  25th.  The  contest 
weeitends  won't  be  spectacular,  but 
ought  to  prove  Fair-to-Good  propagation 
tof  you  DXers. 

IS  and  12  Meter  Bartds 

Occasional  F-2  layer  skip  on  Good 
days  to  tropical  areas  (South  America 
and  countries  beEow  the  equator)  during 
daytime  hours.  The  band  closes  before 
local  dark. 

IS  and  17  Meter  B«icfs 

Fairly  good  DX  to  Africa  and  Latin 
America  from  North  Amef  ica.  ar>d 
lairty  good  short  skip  out  to  1 ,000 
miles  or  so  during  the  day.  The 
band  will  close  early  and  open 
late.  Some  greyftne  DX  is  possi- 
ble. The  band  closes  shortly  after 
dark. 


20  Meter  Bamf 

This  is  test  band  of  all  lor  DX 
between  sunrise  and  sunset  lo 
most  parts  of  the  workj.  On  GocxJ 
days  you  may  find  the  best  results 
In  the  mornings  and  afternoons, 
and  occasionaliy  long-haul  Irans- 
equatorial  openings,  Thene  will  be 
short  daytime  skip  out  to  about 
2,000  miles  on  Good  days. 

30  antf  40  Meter  Bands 

DX  can  be  expected  between 
about  sunset  and  sunrise  on 
Good  days  ,  »  .  and  even  on  Fair 
days.  Signals  from  the  east  will 
peal^  between  sunset  and  mid- 
night local  time,  and  from  other  di- 
rect ions  between  midnight  and 
sunrise  k)cal  time.  Shtort  skip  out 
to  about  1,000  miles  during  the 
daytime,  and  out  to  beyond  2.0O0 
milts  during  the  evening  hours. 
The  band  "goes  lor^g"  after  sunset 
local  time  On  both  30  and  40  me- 
ters. Some  aspects  of  30  are  simi- 
lar to  20,  while  ottier  aspects  are 
similar  to  40.  Vou'll  just  have  to 
watch  ctosely  each  day  and  nigtti 
paying  attention  lo  the  WWV  nom- 


Jim  Gray  WlXU 

tiers  at  10  minute  past  any  hour, 

BQ  and  ISO  Meter  Panels 

^u  wifl  find  decent  condfiions  be- 
tween kK:al  sunset  and  sunrise  on  Good 
days  (see  chart)  to  DX  areas  of  the 
world,  with  very  short  skip  (300-400 
miles)  during  the  daytime »  and  to  about 
2p000  miles  or  so  at  night.  J  never  had 
muc*^  luck  on  80  around  noon,  tjut  found 
late  afterooon  and  early  morning  to  be 
the  be^  times  during  daylight  hours,  DX 
on  these  two  bafwte  is  noisenjependenl 
as  welL  Best  results  will  o<t:yr  at  night 
when  QRN  levels  are  low.  and  on  Good 
days  per  the  chart.  160  works  best  when 
you  use  a  vertical  antenna  lo  transmit 
and  a  Beverage  or  similar  horizontal  an- 
tenna for  reception  There  won't  be  any 
daylight  skip  on  160.  but  DX  usually 
peaks  around  mfdnight  sr>d  &gmn  about 
sunrise.  Nighttime  skip  c&n  be  up  lo 
1,000  mii^  (short  skip}  and  over  2,000 
miles  (long  skip  DX)  ofi  Good  days. 

General  Comments 

Keep  an  eye  on  WWV  daily;  use 
Good  days  for  best  results;  and  do  your 
operatir^  when  the  static  levels  are  k)w. 
See  you  naet  month. 
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H^k  Nu meter  27  on  ' 

Barter  w  buy 


Numtier  27  on  your  Fe&dbact<  cani 


Turn  your  old  ham  and  ccHtipular  gear  irrTo  cash  now.  Sure,  you  can  wait  for  a  hi^nlM  to  try 
ifid  (k^np  n,  but  you  know  ^niK  ge!  a  fv  mofe  reaistic  price  rf  you  have  it  out  vrfiem  100,000 
ttlkG  ham  pot&mad  buyera  can  see  it  than  ttw  fevtr  fiundred  locaJ  riams  who  <xifne  try  a  Rea 
maJicet  tatfe.  Oied«  yojr  Mic  garage,  ceior  and  ^osvt  «liili^  and  g«t  c^^  for  your  ^lan^ 
and  compulttr  gear  beJbte  ir's  too  old  to  sdfl.  \bu  know  you'T«  not  going  to  us«  a  again,  ao  nty 
leave  it  for  your  wj^kw  to  ttwow  out?  That  stuff  i^nl  gqjtinQ  any  yotmgefi 

The  73  Flea  Market,  Banef  'o'  Buy,  costs  you  peanuts  (aimosth-comcs  to  35  cents  a  word 
for  individual  fnoncommerdaf)  adS  and  SlOO  a  word  tor  commenciBl  ads.  Don't  pEan  on  tailing 
a  long  story.  U&&  abbrcvtEitions.  cram  it  in.  But  be  honest.  There  are  plenty  of  harr^s  who  iove 
to  Un  things,  so  If  it  doesn't  work,  say  so. 

Make  your  il^.  count  tha  words,  including  your  calL  address  and  phone  number.  [ndiKJe  a 
chec^  or  your  credil  card  number  and  expjration,  fi  you'm  placir^  a  comrnencial  ad,  include  an 
addrtional  phomr  mmitter,  St^arale  from  ymir  ad. 

This  ^  a  mont^  magazmo,  nm  a  (taily  nqiigpapQC.  so  figure  a  COufile  mof^is  iMbr?  the 
action  sterts:  then  be  pr^iared.  If  you  get  too  many  calte,  you  priced  tt  bw.  If  you  doni  get 
many  calls,  too  fijgli. 

So  get  busy  Btow  the  dust  oR.  dheck  everything  otrt.  ms*ce  sure  it  stitl  works  righl  araf 
maybe  you  can  heip  make  a  ham  newcomer  or  retired  old  ttmer  happy  wtth  tt^at  rig  you're  not 
using  now.  Or  you  might  get  busy  on  youf  computer  and  put  togeiher  a  list  of  small  gear/parts 
to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  'n'  Buy,  Judy  Walker.  70  Rt.  202 N^  Peterbomygh 
NH  03458  and  get  set  for  ifiQ  phone  caJis. 


The  deadline  for  the  November  clas^        ATTENTION  HAMSt  SubscrJtje  to  6-50 


sified  ad  sectton  is  September  6^ 
1994. 

ALL  ABOUT  CRYSTAL  SETS.  Theory 
and  construction  of  crystal  set  radios, 
$9.95  each,  ppd  USA.  Send  tp: 
ALLABOUT  BOOKS.  Dept.  S,  RO. 
BoK  22366.  San  DJego  CA  92192. 

BNB200 

CUSTOM  MADE-HAND  TOOLED 

leather  products  wfth  your  inftlals, 
nama,  call  letters.  Photo's  Bl  estimates 
available.  Key  rir^gs.  wallets,  belts^ 
purses,  har>ging  signs,  speciatty  items. 
GREAT  GIFT.  LEATHER  &  WEST,  67 
Causeway  Rd.,  West  Swanzey  NH 
03469.  (603)352'€256,  9-4  pm.  M-F 
rr.  BNB215 

SUPERFAST  MORSE  CODE  SUPER- 
EASY.  Subliminal  cassette,  $12.00. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazifyq  supefeasy  technk|ue,  $12.00. 
Both,  $20.00.  Moneyback  guarBnIee, 
Free  calaJog:  BASE,  BARH-T6,  ISO 
GreenfiM,  BloomingdaJe  JL  60108. 

BNBa21 

WANTED:  AUDIO  EQUIPMENT.  Tube, 
Solid  State.  Mcintosh,  Marantz,  Tan- 
noy,  EV-Palricians.  Western  Electric, 
Nakamlchi  prefen-ed.  Joim,  {4t0)465- 
2BBB.  BNB268 

KPC-3  WINDOWS  TERMINAL  PRO- 
GRAM User  frtendly  Split  Screen,  400 
line  Scroilback  Buffer^  Save  &  Send 
files  easily,  3D  Command  Buttons, 
S29,95  or  BASE  tor  FREE  details. 
COMTREK  RO.  B03£  4101,  Concord 
NH  03302-4101.  BNB271 

QSL  SAMPLES  50  cents.  SAM- 
CARDS,  48  Monte  Carlo  Dr.,  Pills- 
burgh  PA  15239.  BN8275 

DWYER  WIND  SPEED  INDICATOR 
only  $55.00  plus  $4.00  S/H.  For  home 
or  office.  Accurate,  low -cost,  pt^ciical. 
Roof  mounted  pickup.  Send  check  or 
MO.  to:  RAD-MON  COMPANY,  DepI 
A,  Bojc  751.  Marathon  NY  13803-0751. 
(NY  Residents  add  Sales  Tax) 

BNB2S5 


WorfdwidB  for  Six  Meter  EnShtisiasts^ 
DX  Digest  for  DX  Chaseis,  or  The 
Novice/TBch  Report  Call  {817)694- 
4047  or  FAX  (81 7)694-2522.     BhJB292 

COMMODORE  64  REPAIR.  Fast  tum 
around  SOUTHERN  TECHNOLO- 
GIES AMATEUR  RADIO,  10715  SW 
t90th  Street  #9.  Miami  FL  33157. 
(305)238-3327,  BNB295 

KIT  BUILDERS—  NEW,  SYNTHE- 
SIZED qrp  Transmitternranscetver.  the 
ARK4.  Full  Transceiver  Kit  w/case  only 
$199.95,  One  board,  no  wiring, 
top  quality  components  &  PCB.  GUAR- 
ANTEED TO  WORK.  For  info  send 
SASE:  Ca^l/Whte  lo  order  S  A  S  EN- 
GINEERING. 14102  Brown  Road, 
Smithsburg  MO  21783;  (301)416-0661. 

BNB304 

WANTED:  Electron  Tubes,  ICS,  Semi- 
conduclors.  ASTRAL,  P.O.  Box  707ST, 
Unden  NJ  07036.  Call  [800)666^8467. 

BNB^7 

KENWOOD  AUTHORIZED  REPAIR. 
Also  ICOM,  Yaesu.  GROTON  ELEC- 
TRONICS, Box  379,  Groton  MA 
01450.  (508)448-3322.  BNB31 0 

GMRS:  ALTERNATIVE  TO  CB  AND 
HAM  RADIO.  Great  for  traveling, 
camping  or  other  family  use.  2ed,  Send 
$3.00  to:  Neiford.  KG8EP.  2695 
Haysiack  Dr,  Colorado  Springs  CO 
80922,  BNB326 

PROGRAMMABLE  COUNTER— 
Wofks  wm  ANY  VFO  Rig!  Gel  a  digW 
display  for  your  rig,  100  Hz  resoiutioa 
You  can  read  the  tuned  frec|uency  c^ 
rectly.  no  need  to  calculate  offsets. 
Counts  to  40  Mhz.  up  OR  down. 
Counter  Kit,  $69.95;  Kit  w/case, 
$99.95;  Assembled  w^case,  $139.95. 

GUARANTEED  TO  WORK.  For  info 
send  SASE:  Call/write  to  order:  S  &  S 
ENGINEERING.  14102  Brown  Road, 
Smithsburg  MD  21783;  (301)41^^0661. 

BNB334 

CanVnuBd  on  page  80 
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New  products 


Number  2B  on  your  Feedback  card 


Compiled  by  Charles  Warrington  WAIRZW 


„_    '< 


ICOM 

Icom  has  introduced  me  IC-21H  2 
meter  mobile  with  receive  capability  on 
the  440  MHz  band.  By  using  this 
bonus  band,  hams  can  enjoy  full  du- 
plex cfossband  operation! 

You  can  auiomalically  store  your 
last  10  transmit  frequencies  in  the 
scralchpad  memories  t^lve  simplex 
and  frve  duplex}.  This  allows  you  to  in* 
slanlly  recall  recent  opemting  informa- 
tioa  Add  to  this  the  10-281  Ks  60  reg- 


ular memory  channeis  and  you  have  a 
very  smart  rrrobile  hg. 

Automatic  memory  channel  ad- 
vance enables  easy  programming.  A 
TNC  can  be  connected  directly  to  the 
modulation  circuti  via  the  DATA  jac^. 
The  IC-281H  can  handle  9.600  bps 
with  no  modification.  Special  circuit 
design  prevents  overmodutation  dur- 
ing  higti  data  throughput.  This  rig  is 
designed  to  handle  high  duty-cycle  op- 
eration, such  as  packet,  with  high  sta- 
bility. 

The  suggested  retail  price  is  S462. 
Many  options  are  also  available.  For 
more  information,  visit  your  tavorite 
dealer  or  contact  ICOM  America,  inOr 
2380-1 1 6th  Avenue  N.E.,  Beitevue, 
WA  98004;  (206)  454-8155.  Or  circle 
Reader  Service  No.  201 . 


NUMBER  ONE  SYSTEMS 


Until  now.  designing  passive  fillers 
lor  use  in  etectromc  circuits  has  often 
been  regarded  as  a  biack  art.  Your 
choice  used  to  be  limited  to  either 
complex  mathematical  problems  or  the 
error-prone  manipulation  of  esoteric 
constants  derived  from  tables. 

Now  Number  One  Systems  has  Irv 
troduced  Filtech.  a  new  filter  ctrcuit 
synthesis  program.  Filtech  gives  the 
practicing  design  engineer  or  home- 
brewer  quick  and  painless  answers  to 
filter  design  problems  while  encourag- 
ing experinnentalion  and  learning  in  an 
Interactive  manner. 

Filtech  is  able  to  analyze  synthe- 
sized filter  circuits  independently  and 
disptay  a  graphic  ptot  of  the  calculated 


frequency 
response, 
superim- 
posed on 
the  sped* 
fled  filter 
limits.  The 
prog  ra  m 
can  syn- 
thesize both  active  and  passive  fitters 
up  to  sixth  order  with  a  frequency 
range  extending  from  fractions  of  a 
herU  to  over  a  gigahertz.  It  is  priced  a! 
US  $275.  For  more  information  con- 
tact Number  One  Sysiems,  1795 
Granger  Avenue,  Los  Aftos,  CA 
94024:  (41 5f  963-9306.  Or  Circle 
Reader  Service  No.  204. 


CONTACT  EAST 

The  new  Contact  East  catalog 
is  now  available.  244  pages  filled 
with  new  test  instruments  and  tools 
for  engineers,  lechnicians.  and  home- 
brewing  hams.  Quality  products  from 
brand-name  manufacturers  are 
featured  for  the  testing,  repairing, 
and  assembling  of  etectronic  equip- 
ment. 

Product  highlights  include  new 
Items:  DMMs,  custom  tool  kits, 
EPROM  programmers,  power  sup- 
plies  ELF  meters,  books,  bread- 
boards, scope  meters,  and  precision 
harKj  tools.  Also  included  are  popular 


test  equipment, 
so  Id  erjng/de -sol- 
dering systems, 
static  protection 
products,  ozone 
safe  cleaners, 
magnifiers,  in- 
spection equip- 
ment, wortibench' 
es.  cases  and 
more.  AM  orders 
placed  by  4  p.m.  are  shipped  by  5  p,m. 
To  recefve  your  free  copy,  contact 
Contact  East.  335  Wiltow  Street,  Wo 
Andover  MA  01 845:  (508)  €82-2000. 
FAX  (508)  683-7829.  Or  Cinde  Reader 
Servk:e  No.  206. 


TRIPP  LITE 

The  f^asterTouch  ynder-monitor 
surge  suppressor  from  Tripp  Lite  offers 
features  not  found  on  any  other  con- 
sole-style surge  suppressor  at  any 
price.  The  unit  features  special  diag- 
nostic drcuitry  lo  warn  of  potential  pow- 
er problems  before  the  equipment  is 
turned  on.  Color  Indicators  dispiay 


power  protection  status  plus  wiring  in- 
tegrity of  the  outlet  source.  An  exclu- 
sive brownout  Indicator  signals  the 
presence  of  dangerous  low  voltages 
thai  can  damage  equipment,  allowing 
it^  user  to  power-down  until  the  dan- 
ger passes. 

The  MasterTouch  Plus  features 
FAX/modem  protection.  Both  models 


ADVANCED  ELECTRONIC  APPLICATIONS 

AEA  has  intro- 
duced the  latest 
addition  to  its  high- 
quality  data  con- 
troUer  line — the 
PK-12  Packet 
Controller,  The 
PK-12  is  a  low 
cost,    1200    bps 

VHF^UHF  packet  controller  designed  for  those  hams  who  are  Just  getting  Into 
packet  radio*  as  well  as  for  those  serious  packeteera  who  want  a  small  portable 
unit. 

The  PK-12  comes  with  AEA'S  MailDrop  feature,  allowing  users  to  automatkaily 
feoeive  and  rewecse^fonivard  messages  and  third-party  traffic.  The  utmI  is  a  power 
saver  as  well  requiring  Jess  than  80  mA  ©  13.6  VDC. 

You  don't  have  to  spend  time  learning  a  huge  command  list  with  the  PK-12, 
The  command  set  can  be  be  limited  to  the  most-olten-used  commands.  Just  plug 
it  in  and  get  on  the  airl 

The  suggested  retail  price  is  $12S.  For  more  [nformatlon.  visit  your  favonte  am- 
ateur radio  dealer  or  contact  Advanced  Electronic  AppiiCBtions,  inc,  PC  Box 
C2160,  Lynnwood.  WA  93036.  (206)  774*5554,  E4X  (206}  775-2340.  Or  circle 
Reader  Service  No.  202. 


NCG  COMET 

The  new  Power  Pocket  from  NCG 
Comet  is  a  convenient,  compact  slim 
design  Yuasa  battery  providing  a  de- 
pendable 2  Ah  of  12V  power* 

The  lightweight  (30  oz.)  Power 
Pocket  is  enclosed  in  a  comfortable 
soft  case,  which  can  be  worn  on  a  belt 
or  with  the  inciuded  shoulder  strap/hip 
belt,  A  standard  cigarette  lighter 
adapter  plug  inserts  into  the  fused 
adapter  socket,  providing  hours  of  ex- 
tended operation. 

The  sealed-case  lead-acid  battery 
can  be  topped-off  without  the  memory 
effects  Qi  NiCds.  A  no  VAC  wait 
chaise r  is  included. 

The  Power  Pocket  offers  a  good 
baci(up  for  your  HT  battery  for  emer- 

THE  TOOL  RESOURCE 

The  Hexacon  HTR  3320  soldering 
station  is  now  available  from  The  Too* 
Resource.  This  workhorse  is  designed 
with  temperature  reguiation  from  350 
degrees  F  to  650  degrees  F.  The  ther- 
mal compensating  element  increases 
the  iron's  output  as  the  work  rate  in- 
creases. 

The  HTR  3320  solders  a  wide 
range  of  electronic  connections  and 
multi-layer  PC  boards,  making  this  a 
good  choice  for  the  workbench.  There 
are  no  moving  parts,  ensuring  high  re- 
liability and  simple  maintenance.  It  al- 
so accepts  a  wide  range  of  surface- 
mount  lips. 


gency  and  ex^enoeo  u^e.  i=Qr  more  \sv 
tormalbn,  visit  your  favoriie  dealer  or 
contact  NCB  Comet,  ^275  Norm 
Grove  Street,  Anaheim,  CA  92806: 
(774)  530-454h  FAX  (714)  630-7024. 
Or  circle  Reader  Service  No,  203. 


The  price  is  $74.99.  For  more  infbr- 
mation  contact  The  Tool  Resource, 
P.O.  Box  1106,  W.  Dundee,  it  60113; 
Voice  and  FAX  (708)  463^849.  Or  cir- 
cEe  J^eader  Service  No,  205, 


feature  an  attractive  toiif*|irofile  design. 
They  have  ISOBAR  surge  suppression 
circuitry,  with  IC^O  joules  Of  spike  pro- 
tection at  up  to  54.000  ^^^_^ 
amps.  Superior  noise  fil-  j^  f 
taring  is  aEso  provided. 
Both  feature  a  lifetime 
warranty  and  Utlimale 
Lifetime  Insurance  to  pro- 
tect connected  equipment 
against  surge  damage,  up 
to  $25,000. 


The  MasterTouch  has  a  suggested 
retail  price  of  Si 39.95;  the  roaster- 
Touch  Plus  has  a  suggested  retail 

price  of  $149.95.  For 
more  Information  con- 
tact Tripp  Lite.  500  N. 
Orleaf^s.  Chicago,  it 
60610-4188:  (312) 
329-1777.  FAX  (312) 
644-6505.  Or  circle 
Reader  Service  No. 
208, 


NOVATECH 
INSTRUMENTS 

Novatech  Instruments  has  intro- 
duced  the  f\^odei  DDS4  PC— a  34 
f^Hz  Synthesized  Signal  Source  on  a 
PC  Card  for  use  in  PC  XT  and  PC  AT, 
or  later  ISA  bus  computers.  The  D0S4 
PC  Direct  Digital  Synthesizer  provides 
10  ppm/year  stability  and  excellent 


sped  rat  purity  for  an  economical  price. 
It  can  generate  sine  and  TTL  clocK 
signals  simultaneously  from  5  Hz  to  34 
MHz  in  0.02  Hz  steps. 

By  usrng  the  latest  digital  iechrx) lo- 
gy. It  achieves  spectral  purity  compa- 
rable to  that  of  older  Instruments  cost- 
ing many  thousands  of  dollars. 

The  0DS4  PC  comes  with  a  C  Ian- 
guage  pr^ram  that  runs  under  DOS 


and  makes  it  easy  to  set  frequency 
and  attenuation  or  to  sweep  through  a 
set  o!  frequer>cy,  attenuation,  or  dwell 
time  settings  The  DDS4  PC  ts  priced 
at  S550.  For  more  infomnation  contact 
Novatech  Instruments,  Inc,  1530 
Easiiake  Ave,  E,,  if 303,  Seattle.  WA 
98102:  (206)  328-6902,  FAX  (206} 
328-6904.  Or  circle  Reader  Service 
No,  207. 
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Barter  '/v'  Buy 

Continued  from  page  79 

RCr-2950/2970:  New  modification  manual  incfudlng 
Power  mcrease.  Ciarifier  modiffcation.  Modulation  in- 
crease. Operating  hints,  and  more.  Parts  included. 
Only  $20.00  ppcf  in  U.S.  (Missouri  residents  add 
$1.15  tax).  SCOTT,  RO.  Box  510408,  St..  Louis  UO 
63151-0408.  (314)846-0252.  Money  Orders  orCOQ 

BNB340 

MR2510,  RCt2350,  CONNEX  3300«  COBeA  146, 
GALAXY  SATURN,  plus  nnany  more  kits  to  increase 
your  modufation,  $19,95.  {800)536-0109.       BNB350 

QSL  CARDS  —  Standard  and  custonrt.  Your  Ideas  or 
ours.  Excellent  quality.  Foii  stamping  available.  Many 
designs  and  type  styles.  Catatog  and  samples  $1.00 
refundabJe,  WILKINS.  Dept.  A,  Box  787,  Atascadero 
CA  93423.  BNB370 

CALLSIGN  WRtSTWATCH  -  Free  details.  KC6UEC, 

943S  Broadway,  Temple  City  CA  91780.  BNB379 

NEW  NN1G  CW  SUPER^HET  SINGLE  BAND 
TRANSCEIVER  KIT.  Available  in  20M,  30M,  40M, 
SOM.  $59.95  plus  $3.75  S/H.  {CataJog-2  Stamps). 
DAN'S  SMALL  PARTS  &  KITS,  1935  South  3rd  West 
#1 ,  Missoufa  MT  59801 .  BMB385 

SERVICE MONITORS  ....  .WANTED 

SERVICE  ....  .MONITORS WANTED  ..... 

Any  tate  mcdel    .  .  .  ,  .Test  Equipment 


Call.  (408)241-7376. 


BNB390 


CW'ers,  USN  FLAMEPROOF  KEY,  new,  packed 
1955,  $59  (shipping  incfuded).  Colleclors.  16  pages, 
mostly  telegraphic,  refundable  $2.00  plus  2  Stamps 
Joseph  Jacobs.  60  Seaview  Terr.,  Northport  NY 
11768.  BNB393 

IT'S  BACKI  Ttie  return  of  the  HW-8  Handbookf  Sec- 
ond printing.  Modifications  for  t^e  Heath  QRP  ngs. 
First  class  mail  $11.  DX  add  $4  for  air  nryail  shippin9. 
Mike  Bryce,  WB8VGE,  2225  Mayflower  NW,  Massil- 
lon  OH  44647.  BNB404 

47  FOOT  ANTENNA  WORKS  ALL  BANDS.  Only 
$40.00  ppd  in  48  states.  Fully  assembled,  not  a  kit. 
Superb  results!  Satisfaction  guaranteed  100%.  SASE 
for  catalog  and  information  sheet.  THE  ANT  FARM, 
RO.  Box  31 96,  Wescosville  PA  1 8106.  BNB409 

ULTIMATE  CONSTRUCTION  directions  for  Inexpen- 
sive project  to  determine  accurate  beam  direction  for 
DX  from  your  QTH,  For  plans  send  SASE  and  $5,00 
to:  KA1EHG/1,  Box  11.  North  Bridgton  IVtE  04057- 
0011.  BNB417 

MAHLON  Looms,  INVENTOR  OF  RADfO;  (patent- 
ed 1872)  by  Thomas  Appfeby.  (Copyright  1967).  Avail- 
able from  JOHAN  K.V,  S  VAN  HOLM,  N3RF,  SVAN- 
HOLM  RESEARCH  LABORATORIES,  RO.  Box  81, 
Washington  DC  20044.  Please  send  S25.00  donation 
with  $5  00  for  S&H.  BNB420 

BROWNIES  QSL  CARDS  SINCE  1939.  Catalog  ^ 
samples  $1  {refundable  with  order).  3035  Lehigh 

Street,  Allentown  PA  13103.  BNB430 

BUTTERNUT  ANTENNAS,  NEW— In  box.  (2)HF6- 
VX.  $125.00:  (2)HF5B,  $200.00;  (2)HF2V,  $110.00: 
(1)HF7VX,  $150.00.  (210)435-6190.  BNB435 

RADIO  DOCTOR  VIDEOS  for  Repair  and  Alignment 
of  HF  Transceivers,  Reviewed  by  Gordon  West,  Jan- 
uary—73  Magazine.  Videos  for  popular  KENWOOD, 
YAESU,  and  ICOM.  ORDERS:  {800)788-1416 
MC/VISA.  Catalog;  SASE  (2  stamps):  RADIO  DOC- 
TOR. 710  Teague  Dr..  Kennesaw  eA30144.  BNB442 


PAY  TV  AND  SATELLITE  DESCRAMBLING 

All  New  Info  VOLUME  6  -At!  Mew  Info 


-  Volume  0  —  our  b&sfl  yet  —  detB^ls  si\  i^cfvm  IIms  \<h  ftii  csbla,  wireless  and 
saieifite  systems.,  Many  do-k-y&u^self.  Schamalecs  included,  oniySlS.^, 

•  Pay  TV  Volumes  1  -5  (all  drHererri)  ■  HacTcer  Vs[feo(VHS) 

•  WireFsss  0^^  Hacking  <  Sui^  Sstsllif e  Systems  f  irvcluc^s  DBS-Ji 

•  Coffipl&te  Wi^afd  ( VC2+)    •  AJl  Ihss  1il  les.  S1  S.9S  «ch.  3/^4.95 , 5/S&i.96 

•  M<jrithly  neu<$t€lt&r  529.95^.     ■  n«w  catatog  Si  «  All  our  tt\la  $129.95 


SCRAMBLING  NEWS 

1552  Hertel  Ave.  #123^  Buffalo,  NV  14216 

Voice/FAX/BBS  716-874-2008 

C.O.D.'sareOKAddS6 


CIRCLE  36  ON  READER  SERVICE  CARD 


^BackPack  Solar? 

10  watt  DtscrtStorm  p^ci^t  ts 

sizs  of  open  73  magazine,  weighs 

Itb,  and  delivers  60bmA  for  12v 

chafging  or  direct  operation.  Tough, 

Solid,  with  no  glass  to  break.  So 

rugged  Uncle  Sam  u^d  this  for 

spotter  cornmunications  and  portable 

repeaieis  in  Desert  Srorm. 

Ready  lo  use.  SI69.  Add  %5  S&H.  Info  Si. 


~\ 


Antennasiyest 

Box  50062  Ptovo  IJT  S4505 


Order  Hot  Line 
sot  373  S425 


CIRCLE  340  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  .  .  1-800-274-7373 

Waathar  Satellita  Imagery 

PCMCIA  Convertlblfi  Capturv  Boarel 

-—^iowpow^r  -  PCMCIA  type  i\ 

(J^  U^^  err  your  Laptop  ^nd  Desktop 

HF  Msrim.  NGAA  poi^r  ^^tellit^^,  GOBS  satsfJitm 
Fbrfect  for  bo^U  vehicle,  plans,  or  home 

Full  Function  Sofbuire 

XSCJ  Sc3  Burface  t&mp3rBturee  weather   Soteliite 

Coa&tl'me  and  l^ULon  grida  imagery 

<90E3  ^nim^thri  g^mm  ufonthoffmy 

Decoder  WEI^AX  be&dcrs  WK^      ^rW 


PO 


f^ 


WS  WeatherfWC  Phonc/F»c  (919)flg7-4S45"'*vJ:S^.i5^ 


.e404.L^kertfii-t  CTourpi  J^lfii^h,  NC  2r7"ai2 


COMPONENTS 

Whether  you  order  1  part  or 
all  45,296...MOUSER  Stocks 

and...s/T/ps  same  day!! 

CALL..(800)  992-9943 

for  your 

FREE 

CATALOG 

2401  Hwy  287  N. 
Mansfield,  TX  76063 

MOUSER 

ELECTRONICS 

Sales  &  Stocking  Locations  Nationwide 
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This  high  speed,  easy-touse  yagi  software  features  airto- 
cJesign,  auto-opttmLze  and  performance  analysis  It  will 
accurately  caiculate  kip  to  17  eJements  to  1  Ghz.  with 
t>oom  and  tapered  element  oampensations.  a  folded 
dipole  option,  and  prints  all  files,  charts  and  graphs 
includes  both  co-processor  &  no  co-proce&sor  versions. 

Fi3r  PC  -  AT  w  /e40  K  RAM,  VC3A,  t<^  CGA.  Hftt  md  DOS  S  Of  ^mmiK 

HOT!  NEW  VERSION  e  .*^  .**.  M^m* 

Ciuickyagi  v3o  <3k9 


+  «H 


Add  $3.00  9&h  or  l&.OO  for  non-USA  ^t^ii^i^  -  Itfci  C^stgn  w^onkr 
Said  SASE  tor  coinplaito  info.  •  US  Ct>eck  or  lintEsmat'l  Money  wcitr 
Arisna  ordflts  add  5.5%  start*  laK  -  Sp«ci1y  3.5"  or  5.25"  floppy  disM 

RAI  Entet|ltise$   (602:^  846  9755 
4506  H.  4dttt  Pr.  JPtioenJ^^  ^  B5031 


CIRCLE  64  ON  READEfi  SERVICE  CARD 
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*  Sflsps  on  HflndiMla 

*  iM*iQPm  only  1^  oz. 
*  Adda  No  Bulk  or  Heigrtt 


.a      P-TTT^ 


I  /^   See  jf?d  rt#ar  rfw  Oifferenct' 


FUnge  Extender  for 
2  meter  NondNdd^ 

'  lMprow««  bom  R«Q«iv* 
•AdTrantAit 

^  A*ztH  Low  RDPW 


UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 

GE  Master  II  mobilesi 


-40WaiMoeiiefl3{iJO 


S196 

S40 


ORCU  107  ON  REAdEfT  SdlVlCf  CARO 


Versatel  Communications 

OrttefS  l-#00-a&6'5S48  For  info  M7-266-17M 

P,0.  Box  4012  -  Casper,  Wyoming  82604 


CmCLE  £5$  ON  READER  SERVICE  CARD 


Sell  Your  New  &  Used  Gear  In  BARTER  'N'  BUY 

Classified  Ads  Work!  Call  Judy  Walker  today.  1-800-274-7373 


mus.  AMIGA  AND  COMMODORE  SUPPORT  SERVICES  Qi 


Now  utiHze  the  same  repair  facHities 
us^d  by  dealers  and  other 
Commodore  service  centers.  Take 
sdvantage  of  direct  low  pricing,  fa&i 
turn -around  (24-43  hours) ^  extended 
warranties,  service  contracts,  toW' 
cost  system  upgrades  (such  as  1 
MB  Agfius}^  Toaster  problems  and 
most  important  — PROFESSfONAL 
SERVICE. 

CALL  FOn  RETURN  AAmiOHtZATtON  NUMBfR 


GLOBAL  UPGRADES,  INC 

121  W.  Nyack  Rd..  Suite  6.  Nanuet.  NY  1(H54 
d14.624-3200  •  FAX:  914-634-3239 

1-800-426-8693  —  


****  AMIGA  &  COMMODORE  CHIPS  **** 

Commodora  Plug-tn  Chips 

6526  CIA .......59,95        906114/PLA,-.,.....- ;....S9.95 

Amiga  Plug^in  Chip^ 
8B20A  CIA ......... ..^*.H,H^.*,»S7J96        8373  Super  Qenisa ,.......$24,95 

a520  PLCC  (A4000)  ...    .S14.95         1 ,3  ROM >.>>^^.....,.,>^..S1  S.95 

a362/a364 „. S1 1.96        2.04  ROM„.,,„««,,.^ S24.95 

5719  Ga/y SI  1,95        2.05  ROM. -S24.95 

6372/8375  Agnirs  wth  diagnosllc  disk .„,„«*.,*.-*.... S29.95 

Plus  all  CommodOfE  and  Amiga  POW£R  SUPPUES ..CALL 


COST  OF  SERVICES* 


AMIGA 
-ATELAfiOB 


AS^jOO       S&5 


A3000     S120 


A4000      SI  50 


•PLUS  UPS  SHIPPING 


COMJyiO[X)RE 
FLAT  RATE  LA.BOR 


C^ 


£25 


Cir 


;-;= 


1541 


S30 


1571         S35 


COTV 


S60 


L 


CAa  FOR  Ff^OlG  ON  MOMTOR  REPiUR  A  Onei  [TBC  \^  SB?VICE 


CIRCLE  338  ON  READERS  SERVICE  CARD 


( JCABLE  X-PERTS,  INC. 


COAX  1CWFTAJP  500FT 

FLe3aaE  091 3  UV  WES  OinECT  fiuniAL  JACKET     WFt      59  'FT 
iSta  EQUAL  USf  RESISTANT  JACKET 
RG  ?1  %V  Mlt-SPEC  DIRECT  BUfflAL  JACKO:.. 

RG  fl  V  FOAM  &5%  BAD  UV  RESfSTAlsjr  JACKET 
HG  Um  BX  BLK.  CLR  or  SILVER  JKT  (UV  HES).. 

RG  ijd/y  SOLID  CENTER  CONDUCTOR 

RQ  SaA/U  STRANDED  CENTER  COMDUCTOR  . 

R(3  142/U0BL  SILVER  BRDTFFLO^Sj 

FQ  UMHi  D6L  SILVER  BRD  )IA  JACKET,.»..,.«..,. 

FIQ  1 1/Ll  FOAM  PE  SOLID  CENTER  93%  BFO 

450  OHM  LADDER  LiWE  13GA  SOLID  CW  COND 
72  OHM  HEAVy  OUTV  TWJN  LEAD  12QA  STRD 
300  OHM  HEAVY  DI^TV  TWIN  LEAD  IBQA  STFIO 
LMfl  BOO  LOW  LOSS  ILIKE  1^'  HARDLINE) . 

LMR  400  LOW  LOSS  (SIMILAR  TO  9913).. 

LMR  240  LOW  LOSS  (MiNl  9  SIZE  t 

ROTOR  DA8L£ 
STAMQARO  PUTY  tS  COND)  2' » ^  -  «^S. 

tCAWDurytBCOWO^aiee.: jkt 

1*QA  4^  GRAY  PVC  JACKET 

1 BGA  ?  C  GRAY  PVC  JAOCFF 


.47-rr  A^rT 

.34JFT  SZIFT 

3&fT  ^O/FT 

.IB/FT  15/FT 

.l5;fT  13/FT 

.T7^T  15/FT 

1,30/FT  I.ID.'FT 

iJo/rr  t,3oyFT 

.42^T  .flO^T 

.tS^FT  iin 

.27/FT  .5&'FT 

..IBFT  .13.'FT 

l.47rf?T  r45j'Fr 


.te/FT 
37JFT 


fKVFT 

3srr 


20^ 
3S/FT 
iSffT 
iWT 


ia*FT 


ANTENNA  WIRE 
■  1  ^.-,  ie$ SIR  SUFERFlEX  Uf^^vSULATED^  . 

-  ^  f'zi  HAMmoMemtBc  ump«$ulath> 

:  :A  5OUO"00PPefMe^yi4HSULATlD 

=!0»t  ROPE  OBL  BRD  iiS*  773*  T^5t 

OALUNS 
v;.:  Alf  M  or  4  1  t  A^ftQMh«z  "                   -Men  TYPE 
W^£>U  1  t  IB-SOMHi  CURUT  i  ii^  uii^OLE  OR  BEAM 
ORIGINAL  GSnV  ItiT 


i*rr 

D«FT 
OT/FT 
12'FT 


TE'FT 
.07i*T 
:0*Fr 

PRICE 
SS14I&EA 


WIRE 

TOGA  2C  REChieLK  SSFT  $1^00  SQFT  S20  PO  lOOFT  S3S  00 
t2GA  &C  RECW^Jt  25FT  57.50   SOFT  Si  5  00 1 1MFT  S2e  00 
t '  TINNED  COPPER  BRAID  1 0FT  S 1 Q-00  ^FT  SO  flO  lOOFT  S7£  .00 
Ifi"  TINNED  COPPER  flHD  25FT5TeQ0  SOFT  S£4  OOlOOFTS^O.OD 

CONNECTORS 

PL  2SiI  SlLVER/TEFLOK'BOLD  TIP    lOPKS  £11.00     asPKSS^S.OO 

i^'  CONNt crop  S I  LVER.'GOiD  TIPl  OPKS  $32  &0     J5PKS  $75.00 

MORE  ITEMS  STOCKED... 
CABLE  &  WtRE  CUT  TO  YOUR  SPECtf^iC  LENGTHt 

ORDERS  ONLY:  800-82B-3340 

TECH  INFO:  708-506-1886 

FAX:  708-506-1970 
113  McHenry  Rd,,  Suite  240 

Buffalo  Grove.  IL  60089-1797 
For  Complete  Literature  Mail  SASE 


^ 


3IJ33ILS 


W  WBSELK/iii 


VIDEO  l.D.  BOARD 


I 

ft 


4 1 


^Custom  Graphics  with  your  Call  Sign 

■4  Screens  (2  Hi-res/Z  color  bar) 

■12  VDC  Operation 

•Instant  Video  ID 

•Video  Relay  for  swUching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-pfOgrammed  calls: 

$99 

Call  or  write  for  catalog  of  available  graphics 

ELKTRQNICS 

1 2536  T.R.  77  '  Findlay,  OH  45840 
(419)422^6206 

ELKTROHICS 


WS^^ 


13536  T.R.  77 
Findlay.  OK  1^340 

I4m  '^J^sJi\b 


EJieLwa-VBau!^ 


KABHLV 

bull  ^f^  hPi«i 


cmcLE  s  ON  readeh  sEHVice  card 


FREE  .-Ham  Radio  Gospel  Tracts:  DX  Contact  arid 
Chfislian  Helps.  SASE:  NIGDR  HAR-OFC,  RO.  Box 
S,  Harmony  ME  04942.  BNB443 

SKED-ALARM  A  Windows  based  alarm  lo  track  your 
radio  sci>eduE6s.  Keeps  up  to  5  skects  wilt^  dual^igilaj 
clocks  in  UTC/local  time/date.  Records 
Time/Oale/Frequency.  Send  $22.50  cneck  or  M,0, 
lo:  SOFTSPARKS  SOFTWARE,  2601  Cariwrtght 
Rd..  Suite  D-306.  Missouri  City  TX  77459.  (Inciudo 
Name  and  CatL  Texas  residents  rndiJde  state  tax,) 

Br®44a 

ICOM  IC-736  RAFfl£;  One  hyndned  tickets  ONLY  at 
S30.00  a  piece.  Drawing  to  tje  held  at  1  p.m.  on  De- 
cember  23  at  Itie  RC  of  JHS  22  in  NYC. 
TicketeAauestions  -  WB2JKJ.  RC  of  JHS  22»  RO.  Bok 
1052.  New  York  NY  10002.  Phone  (516)674-4072, 
Fax  (61 6)674-9600- This  will  go  fast.  ACT  TODAY. 

BNB455 

HAMSp  DO  YOU  NEED  PRINTER  RIBBONS?  Low- 
est prices.  Color  or  Black,  Tell  us  what  you  need. 
Free  Infa  HARCLYCA).  RO.  Box  S30.  Coqullle,  OR 
97423.  BNB457 

CORGM-94  HAM  RADIO  CALLSIGN  DATA  BASE 
Ham  Radio  Callsign  Database  with  hundreds  ot  PC 
Compalible  pfograms,  radio  mods,  TCP/IP  Usenet. 
Ham  Radio  Archives.  FCC  Rules  &  Regulations,  cur- 
rent exam  queslion  pools,  and  Canadiar)  Call  Signs. 
Only  S24.95.  mm  Windows/DOS  Interface.  Includes 
shipping!  Send  check  to:  CDROM.  234S  Karen  Dr.. 
#6.  Santa  Ctera  CA  95050  or  call  (408)241  -7376  with 
your  Visa  Of  MC.  BNB540 

DACRON  ROPE,  WHY  RISK  FAILURES  with  aerial 
supports?  Strong,  high  UV  resistant .  rKsn-strelch  Mili- 
tary Type  Uack  DOUBLE  (unlike  our  competitors'  sin- 
gle) braided  Dacfon.  3^32":  $.06/fL.  3/16"  (770  tb. 
testj:  S.lim..  5/16*:  $.16m.  DAVJS  RF  CO.  24  HOUR 
OR DERS J  (600)320-477^  BNBSSZ 

HF  TRANSCEJVER,  IC-7S1,  mint,  in  Box.  only  used 
\0  hours,  manuals  included.  $3:700,00.  Mike, 
(406)227-7460  after  6  p.m.  BNS590 

DONT  BUY  QSL  CARDS  UNTIL  YOU  SEE  MY 
FREE  SAMPLES.  Also  I  specialize  \n  ciistom  cards 
and  OSL  business  cards,  Write  or  call  for  free  sam- 
ples artd  custom  card  ordering  intormatjon.  LITTLE 
PRINT  SHOP»  Box  1160,  Pflugerville  TX  73660. 
(512)990-1192.  Mastercard  and  Visa  now  accepted. 

BN859S 

WANTED:  Western  Eledric  tubes  and  other  tube  au- 
dio equipment,  (800)251  -5454.  BNBS15 

OUPLEXEB  TUNING  GUIDE.  A  complete  booklet 
showing  step-tjy-step  instructions  on  tuning  all  types 
of  d  up  lexers.  In^^uded  is  ttieofy  of  operation ,  detailed 
diagfams  and  much  more.  Send  S9;95  plus  $2.50 
S&ti  to  RGM  PUBUCATIONS.  533  Main  Street.  Hills- 
boro  NM  60042.  For  faster  service  using  a  major 
credit  card  call  (505)695-5333  and  order  today  30 
day  money  back  guarantee,  BNB635 

SATELUTE  EQUIPMENT  Best  SSS  USA.  (300)651- 
6534.  BNB640 

UNIVERSAL  PROGRAMMERS  Data  lO.  XELTEK, 
Logic  Devices,  Magic  10.  EEToolSt  Needhams,  from 
$399.00.  EPROM  programmers  from  $117.  Call  for 
free  catalog.  (408)241  -7376.  BISEB645 

VHF-UHF-SHF  Large  SASE.  VHFer,  P.O.  Box  685, 
Hoibrook  AZ  86025.  BN8660 

QSLS— ELEGANT,  AFFORDABLE,  Samples  $1  (re- 
fundable with  order).  AACO.  Dept,  $410, 1639  Ford* 
ham  Way  Mountain  View  CA  94040.  BNB670 
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FOR  SALE  Icom  IC-2SAT.  tC-W2A,  PK-Se  Up!op 
computer,  personal  aut<^3atcti,  Epson  Printer.  Antho- 
ny fSlota,  (201  )284-1 105.  BNB675 

HAM  RADtO  REPAIR-  All  makes  and  models.  Fast. 
Professional  Service  AFFORDABLE  ELECTRONIC 
REPAiR,  7t10  E.  Thomas  Rd..  ScoltSdala  AZ 
8525 1 ,  (602)&45-3908,  BNB700 

ROSS*  SS$5  NEW  OCTOBER  (ONLY)  SPECIALS. 
SAVE  TIME  AND  MONEY  HAVE  MODEL  NUMBER 
AND  MANUFACTURER  READY  WHEN  TOU  CALL 
OR  WRITE.  PLEASE  CALL  FOR  KENWOOD,  AEA, 
ALINCO.  YAESU.  TIME  WAVE  TECHNOLOGY. 
TELEX  HY-GAIN,  RF  CONCEPTS,  MIRAGE. 
LARSEN,  PRICES.  ICOM  4KL,  $6,176.00;  04AT. 
S250.00;  P-2AT  $280.00;  UX-49A.  $380.00;  970A, 
S2;?50-00;  TEN-TEC  9420.  S670.00:  535. 
S1J50.00;  2510.  $429,90;  425.  S2,600,00;  500  FT 
ROLL  RG'213.  Si 50.00.  POWER  SUPPLY  SALE, 
20  A.  DUAL  METERS,  VOLTAGE  ADJUSTER, 
S10O.OO  PLUS  MANY  MORE.  LIMITED  TIME  OF- 
FERS. LOOKJNG  FOR  SOMETHING  NOT  LISTED 
OR  HARD  TO  FIND?  CALL  OR  WRITE.  OVER  9000 
ham*r elated  Items  in  slock  for  [mmediate  shipment, 
Mention  ad,  Prices  cash^  RCBh  Prestonn  HOURS 
TUESDAY-FRIDAY  9:00  TO  6:00.  9:00-2:00  RM. 
MONDAYS.  CLOSED  SATURDAY  &  SUNDAY. 
ROSS  DISTRIBUTING  COMPANY,  78  SOUTH 
STATE.  PRESTON  ID  83263.  (208)852-0630. 

BNB707 

ELECTHON  TUBES:  Afl  types  and  sizes.  Transmit- 
ting, receiving,  microwave  .  .  .  Large  inventory  = 
same  day  shipping.  DAILY  ELECTRONICS,  10914 
NE  3Gth  ST.  Suite  B  6.  Vancouver,  WA  96682. 
(800)346-6667  or  (206)896-8856.  aNB71 9 

illNIATURE  POLICE  RAOAR  TRANSMITTER  One 

miie  range.  $41  assembled.  $31.00  Kft.  9025  Cold- 
waier  Rd.  BIdg.  lOOA,  Fort  Wayne  IN  46825. 

BNB725 

HAM  RADIO  RePAIR-^Prompt  service.  ROBERT 
HALL  ELECTRONICS,  1660  McKee  Rd.,  Suite  A, 
San  Jose  CA  95 1 16.  (408)729-8200-  B  MB75 1 

GET  YOUR  "FCC  COMMERCIAL  GENERAL  RA- 
DIOTELEPHONE LICENSE",  Electronics  Home 
Study,  F^st,  inexpertsjve!  Tree"  details.  COMMAND 
PRODUCTIONS,  O  174,  Box  2824,  San  Francisco 
CA  94126-2824.  BNB761 

WANTED:  HAM  EQUtPMEKT  AND  OTHER  PROP- 
ERTY. The  Radio  Ciub  of  Junior  Higtr  School  22 
NYCp  Inc.  fs  not  only  the  Big  Apple's  largest  Ham 
citib  but  also  the  nation's  only  full  time,  non-profit  or- 
ganization, working  to  get  Ham  Radio  into  schools 
around  the  country  as  a  theme  for  teaching  using 
oor  EDUCOM- Education  Thru  Communication-pro- 
0iam,  Send  your  radio  lo  schod.  Your  cionated  ama- 
teur Of  related  property,  which  will  be  packed  up  or 
shiRitng  ananged,  means  a  tax  deduction  to  the  full 
extent  ot  the  law  for  you  as  we  are  an  IRS  501  (c)  (3) 
charity  tn  our  fourteenth  year  of  service.  Your  help 
will  also  mean  a  whole  new  world  of  educational  op- 
portunity for  chifdren  around  the  country.  Radios  you 
can  write  offn  Kids  you  can'i.  Enjoy  the  coming  holi- 
day season  by  helping  someone  else  and  yourself. 
Plette,  wTfl^iShone-Of  FAX  the  WB2JKJ  *22  Crew^ 
today:  The  RC  of  JHS  22,  P.O.  Box  1052.  New  YocK 
NY  10002.  Telephone  (516)674-4072  or  FAX 
{51 6)674 -96<X).  Young  people,  nationwide,  can  gel 
high  on  Ham  Radio  with  your  help.  Meet  us  on  the 
WB2JKJ  CLASS ROQIVl  NET:  7.238  MHz.  1200- 
1330  UTC  and  21.395  MHz.  1400-2000  daiiy  also  at 
the  Hudson  Division  Convention  September  11. 

BNB762 


QUICK,  EASY.  &  COMPACT 

Flash  cards  'NOVICE  thru  EXTRA*  Itieory  Kigy  yvords 
underlined.  Over  4000  sets  m  usef  For  tse^nner,  OMs. 
XYLs  A  kids. 


X 


NOVICE 
tECHlCIAN 
GEKEFUL 
ADVANCE  [> 


-Mo) 


Order  To<fayt 
from 


cuMascsviTs 


VIS  STUDY  CARDS 

P.O.  BOX  17377 
HATTiESBURG,  MS  39404 


neaKjidhit^Ai 


ar 


aRCLE  1M  ON  READER  SERVICE  CARD 


w  vl  -VWi  Bim  ^^^3  F^S- 1 

iVMOl  ■.  iliti  and-lfld  hattwMr*  Mil#frM  tmattif  lo  h«ng  arpfiftMiint  Su^^ 

^H  He  cuTtiin  rod-  M*  ne?dis  no-  radliJii  fcjf  twfx^snd  low- 

BTiglB  Dmnl  HaI^wlivo  qa\r\ 

C-trry  Pico  J  wllh  yetJ  tot  nfnif^ancJAi.  Hanj  in  1h«  tn&1»i  vrfWft-Ofl  (ft* 

food,  Hft  rtnj):ov*t  Hir^t.boOiK  rB<i*pliWi  bavvs  baTK^ris-a 

PJCO-J  0t>ni3  rpddv'  4or  mcxii  wUh  72~  i-xtlfllcd  i::uajiiual  l»<»dhn«  hvJ  Qokl 

pmENC.JypiKM  mdg»-¥^mda^  SVm  lovfM  1,2:1  Hand^ntlid  n  B^ 

USA, 

Antennas  We  si 

OrtttfHatUrm 
a01-373-B42S 


ia»M3 

UT 


0iiitfBHM4*«ti 


CmCLE 69  ON  REAOEH  SERVICE  CAHD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


MAGGIORE  ELECTRONIC  LAB 

600  WESTTOWN ROAD,  WESTCHESTER  PA  19382 
Phone  (610)436-6051  Fax  (610)436-6268 


Hi  Pro 


Repeaters  -  VHF  -  UHF  -  Transmitters  -  Receivers  -  Controllers  -  Links 
Antenrtas  -  Duptexers  -  Remote  Base  -  2  Year  Hi  Pro  Repeater  Warranty 

PLEASE  CALL  OR  WRITE  FOR  OUR  COMPLETE  FREE  CATALOG 


CtBCL^  23<Q  ON  READER  SERVtCE  CARD 


Why  buy  a  TNC? 

i^HFFAX+PCSWLM 


SPECIAL  COMBINATION  OFFER 


1691  MHz  Weather 
Satellite  System 


For  a  wmed  Wne.  *  you  ordef  PC  HP  *^AX  S99  J5««  ouf 
omer  ad  ri  #16  i^ue),  you  can  add  our  new  and  improve^:1 
PC  SWL  3.Q  tm  $80  CO  Mislead  of  our  regular  low  price  ci 
$9900. 

PC  SWL  contstns  the  hardware,  software  instructions 
and  frequency  t>3ts  needed  lo  aWov*  you  fo  receive  s  va^t 
variety  of  digaal  broadcasLs  sranBmiiied  over  shortwave 
radio  AH  vou  nead  is  any  IBM  PC  or  compatitite  computer 
and  an  SSB  shortwave  recstver  The  produci  consisfS  Of 
Den^odulalor 

Digrtal  Sigiiai  Processing  Software 
2O0  Page  Tutorial  Reference  Manual 
Wbrld  wi4*  Utility  ftequencY  Ust 
TUtwtti  Audio  Cassette  wmx  samptes 
PC  SWL  aulomai^a  *  uttcznes  Morse  zzc^     RTTV 
AWTOR  SiTOn  NAVTEX  and  ASCH 

PC  SWL  i€ts    you  tw»  in  on  iMOrttS  pres  ^ 
meteofolog^aii  &roadcasi5,  hsm  radio  opef^c  .  ^..^^lua. 
snofe  stations,  aviation  telex  and  mucH  more  digital  ddion 
on  the  shortwave  bands.  Wtiy  pay  fof  another  expensive 
bOM  vi^en  a  simple  interface  and  your  PC  can  do  iKe  iDb'? 
ADVANCED  FEATURES: 
Tynmg  OscHoscope 
Digital  Waveloirn  Press  niat  ions 
Auto  Cah brail  on  and  Code  Recognition 
Continuously  Tunable  Fjiier  Frequencies 
VariaDle  Shift 

A^ummM  cw  Fdter  sensimmy 

UnaOendKt  Capture  and  Pmng 

imegritted  Texl  Ediior 

hri«9ted  Log  and  Database 

ShdftoOQSappfeations 

Seam^^f  tn*eg»^afion  w#»  PC  HF  Facs»miB 
Can  or  wTli«  tar  our  compieie  catalog  oi  products. 
Viaa  A  MasterCard  welcome. 


Software  Systems  Consutting 

61  &  Sh  El  C  ami  no  Real,  San  Ctementep  CA  92672 
Tel : (7 1 4)498-5784  Fax: (71 4)498-0568 


emeu  344  ON  READER  SERVICE  CARD 


1691  MHzHemt  Pr€-amp. 
modeiTS'1601-P.Amp 

1 961  MHz  Receiver 
model  TS-1691-Recvr 

Decoder  Board  &  Sofhvare 
model  TS^  VGA- SAT4 

Low  Loss  Coaxial  Cable  (65fl} 
with  connectors. 

other  lengths  available 

Track  If  Satellite  Orbital  Program, 
Tfacks  ALL  saiellstes,  world  map, 
print  out 

1691  MHz  Loop  Ya^i  Antenna 
model  T691-LY(N) 


S250 


S4S0 


$349 


S6S 


se9 


S99 


Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX*SAT  system.     $3 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  cf^mge  wiWout  notice. 


wiiir^C^^d 


^     ^ 


t? 


SI 


SPECTRUM  WlfRNATmNAL,  INC. 
Post  Omce  Boi  1084,  Depl.  S 
Concord,  Mass.  01742,  U.S. A, 

Phone:  ( 5 Ofl)  263-2145 
F3K:  [508)263-7008 
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««i 


G5RV  All'Band  ,„Jwc/C/Ys 


Ay  AEuvlD 


Phi  AilHir 

*  HDiKiiHiflf  or  aid»|. 

■  PtcwhkTTd  5.ilvcr  Fillitigt 

*  |Qiik.pn:»f  OuitERei:  wtrc 
'  Fully  m&u)iled>  wi  ^r^ikd, 

T^nt  AJI  Bind»  lad  WAftC 
Build  ^'Oiiir  own  CWnifi  tcciich.   OnJer ' 
T«d]Noee  #124-C  SJ.«  ppd  USA 


^ 


'Fil]£iKC5IW  tMM 

'HalfSiwOJRV  S25  95 

-  Qvmct  ^u£  G5RV 

;*n  jn.jq  Dipuie 
*  Mnreortii  AJiJplerkil 

cDnveru  D.rJy  dJipale  [-o  Maroanl 
■  TOO- DacKHi  230#  Uoc-        SU^>5 


S21.^ 


5  It.^S 


1  HO  1-373-8425 


HI-PERFORMANCE  DIPOLES 


3^ 


r 


Jr-^l^-JL 


UP1>371 
HPChT 

&S0-5- 
'  Tufiai  9 


-tn.w 

1W.  n  iIQU  r-Pn^Dmtance  DipcilC!.  u?loel  1  tl  at  12£' 4UJ00 

m,  «0.  *D.  20   1i.  1{3fjr  Spd&t-SAvE)4  D^mi  ^lifMig ,t1#f.DD 

BD.  4.D.  70.  n.  IDM     42  l>3figr   ...  IHfrJll)    Utofig tll^.O) 

SHnd$.nilhWMJ4'M,i1r»unQ-ndn^  Tuner.  .         SdLH  puf  Antmrw  it-OO 


S.5-2  SflSE 


:^j  tir  M  dippJga.  akipqi^.  *  urnqy^a  intonftM 


W9INN  ANTENNAS 

Boi  303  Ml  ProspKt  IL  60€fii  70S-^»4-341| 


CIRCLE  34t  ON  READER  SERVICE  CARD 


CIRCLE  38  OH  READER  SERVICE  CARD 


T   ELECTROMAGNETIC  FIELD  METER    ▼ 


Reduce  exposure  to  potentially  tiarmful 
elect romagrvetic  fields.  AlphaLab's  handheld  TriField^ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
a/}cf  radio/ microwave  power  density.  Find  ground  faults, 
AG  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (.2  -  100  miiiigauss,  60  Hi);  identify 
poorly  grounded  or  stiielded  equipment,  high  VDT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wrres 
with  Electric  setting  (.5  -  tOO  kV/in,  60  Hz);  measure 
antenna  radiation  patternSt  leal<y  microwave  evens,  etc. 
on  BF/microwave  setting  (50  MHjc  to  3  GH2,  .01  to  1 
mW/cm^). 

Electrfc  and  magnetic  settings  are  omnidirectional, 
Eneasurrng  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  SI 45  includes  delivery  and 
one-year  warranty. 

Alpha  Lab.  1272  Alameda  Ave,  Salt  Lake  CHy,  UT  64102 
Call  (801)  532-6B04  for  speedier  service  or  free 
literature  on  etectromagneiJc  radiation  health  rislts. 


Sell  Your  New  &  Used  Gear  In  BARTER  'N'  BUY 

Classified  Ads  Work!  Call  Judy  Walker  today.  1  -800-274-7373 


DURABLE 
ALUMINUM  TOWEft 

KITS 

Satifi^inish  Anodi^ed  AJummum 
Tow«r  Packages  include: 

Concrete  Footing  Section  Hazer  Kit 

Convenient  Hinged  Base  10*  k  2"  Mast 

Ke vlar  g  y y  wi  r e.  Caps/C  f i  ps  Th  rust  Beari  n  g 

Tumbuckies  &  Earth  Screws        Ground  Rod  Kit 

Aiijmj^dd  iJ  eancirte,  a  retmar.  and  rout  ^titrnmih* 

Ml  3*30  Foot  $1 440  M1 8  30  Foot  $1 660 
Ml  3-40  Foot  $1 S4S  M1 8-40  Foot  $1915 
M13-50  Foot  $1855        Ml 8-50  Foot     $2160 

Royte  3,  Box  322,  Boon vi lie,  MO  65233 
FAX  816-882-2734 

Telephone  816-882-2734 

CIRCLE  372  ON  READER  SERVICE  CARD 


EXTRA  QRP  POWER! 

WITH  TW  3-w ATT  'MIL LlWA TTER 7 

JOIN  THE 

QflP  FUN' 

EASY  TO 

BU(LD! 

4ii^  Qualtly  XMTB  Ki  w/PCB.  All  Paits,  XTAL. 
-RX  PtMt.  VXO  ConJTiol.  SWR  Protected!  5-16V  req. 
<Xder  The  MILL IWATTER  20, 30.  or 40  Meier. 
-Kit  On^  $29.95  ea|Specf!y  bandJ.S39.95  Bull. 
-BeaulHul,  Rugged  AJi  Melal  Case  onJy  $9:95. 
-Deluxe  kit  w/  case,  all  3  t^nd  packs  with  xiats 
(for  sirigJe  band  conversions)  -  $54.95. 
'Add  $3.95  S  /H  per  order 


TechSomic 


NURRYf 

tNmo  Of  pern 


L 


1642  BUTLER  PIKE.  SUITl  127-4 

CONSHOHOCKEH,  PA  1942S 
(61Q)  834-1978 


Pocket  Morse 
Code  Trainer 

Learn  Code  Faster  &  Easier 
Better  than  code  tapes 
Take  it  anywhere  to  practice 
Ideal  for  beginners  to  advance 


Features:  Onlv 

'  Code  rales  from  3  to  31  wpm  ^ 

•  Plays  standard  or  Farnsworlh.  $29.00 

•  Dimensions  1"  x  3.8"  x  2.4" 

•  Runs  40  hr  on  one  9v  battery 
3  Mades  of  Operation 

L.  Continious  fresh  random  code* 
(  telcciabie  ItHvt  groups,  k  A-Z»  ^%  and  inar«) 

2.  RandoTn  code  practice  lesL 

(  Check  your  »ccuncy  againtt  ibc  i<nn^er  ic^) 

3.  Interactive  training  mod« 

Deluxe  Pocket 
Morse  Code  Trainer 

6  Modes  of  Operation    $49.00 

The  deluxe  unit  has  3  additional  modes 
4.  Conlinious  newly  generated  QSO. 

(  New  QSO  ire  generated  everytime) 

5*  PracUce  code  exams  Just  like  the  real 
code  lest*  (incL  ■ruwer  key  (o  ebeck  »ccur3-cy)< 
6.  Continlous  random  words 

Computer  Aided  Teebnolo|y    Vijt^MC.  Add  IS  $AH 
101J2  Monroe  Dr.,  DaltM,  Tl  7522^  PH  2 14- 3504888 


CIRCLE  290  ON  READEH  SERVICE  CARD 


CtRCUE  276  ON  READ  EH  SEHVICE  CARD 


I  PACKET  RADIO  Join  TAPR.  connect  wtth  the  larger 
pMkel/dtgttal  group  in  ttie  US  Creators  of  the  TNC'2 
slaDdard.  Benefits:  rewsietter.  sol!wam.  discount  on 
kits/publications.  5l5^year  US,  SIS  Gan/Mex,  525 
elsewhere  Visa/MC.  When  joining,  mention  73,  re- 
ceive TAPR's  Packet  Radio  Info  booklet  {$7  value) 
FREE!  (817)383-0000.  Mall:fl9B7-309  E.  Tanque 
Verde  Fid.  #337,  Tucson  A2  85749-9399.        BNB765 

SERIOUS  ABOUT  SOLAR  POWER?  The  PVSP 
starter  kit  comes  with  a  32  watt  Soiarex  VLX  panel 
and  a  ten  amp  Sunlogic  Cf^rge  controller.  Special  in- 
troductory price  S275  plus  S7  shippiT>g.  SUNLIGHT 
ENERGY  SYSTEI^,  2225  M^fWomt  ^A/V.  Ma$$ilJan 
OH  44647.  BNB774 


WE  REPAIR  BROKEN  HADIOSU!  Quality  Sales  & 
Service.  I  com,  Kenwood,  Yaesu.  Ten -Tec.  Azden* 
KDK  S  Alias  repaired  at  reasonable  cost  Our  famotis 
optimized  alignments  are  available  from  our  sophisti- 
cated lab.  with  15  years  ham-only  repair  experience. 
Authorized  Kenwood  warranty  service  center.  8-pote 
and  10-pole  Crystal  Rilers  for  Kenwood.  Jcom  &  Yae- 
su.  Fox -Tango  Filters  avaJ  table  Kits  &  Upgrades,  I  com 
&  Kenwood  separate  Newsletter/supplements.  Ship 
equipment  with  letter  detaifirvg  problems  and  preferred 
metliod  o4  payment  to:  INTERNATIONAL  RADIO  & 
COWPUTER,  INC.  3804  S.  US  »1.  FL  Pierce  FL 
34962.  (407)469-0956  Send  tor  your  free  catalog  to* 
d^!  BNB776 

AGGRESSIVE  SALES  REPRESENTATIVE  seeking 

additional  employment.  Would  like  to  sell  amateur  ra- 
dio equipment.  (91 0)299-1296,  BNBaOO 

R-390A— SALES — SERVICE— PARTS-  Info  SASE: 
MILTRONIX.  RO.  Box  3541 .  Toledo  OH  43609. 

BNB813 

FREE  IBM  SHAREWARE  AND  HAM  CATALOG. 

Morse  Coae  Computer  imertees.  S49.95.  DYNAMIC 
ELECTRONICS,  Sox  896.  Hariseile  At  35640. 
(205)773*2756,  FAX  (205)773-7295-  BNB81 5 

MORSE  CODE  MUSICI-Do  Aerobics,  Sing,  or  Jog, 
while  learning  code!  Sensational  new  discovery  and 
now  the  secret  Is  yoursl  Order  THE  RHYTHM  OF 
THE  CODE  cassette  todayl  $9.95  ppd  KAWA 
RECORDS  RO,  Box  319-S.  Weymouth.  MA  03188. 
The  HIT  of  the  Dayton  Hamventionl  BNae24 

THE  ANARCHIST'S  BBS  is  a  resource  for  Anar- 
chists. investFgatofs.  Basaarcf^rs,  Computer  Hackers 
and  Phone  P^reaks.  Categories  meltKle:  Computer 
Hacking.  Investigation  Techniques*  Telecxjmmuntaa- 
tions  Technology  and  Surveillance.  Call  (214)289- 
8323  for  free  trial  access.  BNB331 

FCC  COMMERCIAL  LICENSE  PREPARATION 
RADIOTELEPHONE-RADIOTELEGRAPH.  Latest 
home  study  fast  easy  aydb  video.  0  &  A  pool  disks. 
FREE  details  WPT  PUBLICATIONS  (800)800-7538. 

BNB340 

EARTHQUAKE  Forces  sate  of  Lilelime  Collectiiini. 
Make  offer!  Johnson  Viking  Invader  2000:  Vikir>g  500; 
Colfins  75A-2:  R-3a8/URR:  R-391/URR;  RME;  CEI: 
other  Ham,  CB,  MiJitary  transmitters,  r^eceivers.  parts, 
etc.  For  infbrmatkm  send  iar^  SASE:  Steve  Phillips. 
RO,  Box  4916,  Chatswofth  CA  91313,  (818)998- 
5654;  [818)704-6306.  BNB850 

FREE!  100  PAGE  CATALOG  WITH  PRICES  Com- 
munications Receivers,  Portable  Receivers,  Amateur 
Transceivers,  HTs  &  Mobile  Transceivers.  Amateur  & 
SWL  Antennas.  Scanners.  RTTY  and  FAX  equipment. 
Computers,  Test  equipment.  Books.  Manuals.  Aooes- 
sones.  Can  (800)527-4642.  Fax  (214)348-0367.  write 
RO.  Box  551419,  Dallas  TX  75355-1419.  TUCKER 
e^CTRONICS  &  COMPUTERS.  BfMB890 
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ELECTROmCS  GRAB  BAGT  500  pieces  of  new 
componenis-  irxJuclors.  capacilors.  cfiocles,  resistors. 
$5,00  postpaid,  ALLTRONICS,  23O0  Zanker  Rd,,  San 
Jose  CA  95131-  BNBa55 

CRYSTAL  SET  HANDBOOK  now  available  from  the 
Xtaf  Set  Society,  fndudes  projects,  fofmulas.  and  3  is* 
sues  of  our  newsteUer.  $12,95,  Join  the  XTAL  SET 
SOCIETY  and  receive  6  bi-monthly  newsletters. 
S9.95.  Remit  to:  P.O.  Box  3026,  St.  Louis  MO  63130. 

BHBmS 

HEATHKIT  WANTED!  SB,  Series  "Green  Front'*  for 
pans.  Robert  Schlegel.  2302  2a6th  SL  East.  Roy  WA 
98580.  BNB910 

WANTED;  BUY  AND  SELL  All  types  of  Electron 
Tubes.  Call  (612)429-9397,  Fax  (612)429-0292. 
C  &  N  ELECTRONICS,  Harold  Bramstedt,  6104  Egg 
Lake  Road.  Hugo  MN  55038,  BNBSIS 

COhAMODORE  64  HAM  PROCRAMS-a  6isk  sides 
over  200  Ham  programs  Sl6.95^v29  stamp  gels  un- 
usual software  calalog  of  Utilities.  Games.  Adult  and 
Brilisli  Disks.  HOME-SPUN  SOFTWARE.  Box  1064- 
BB.  Eslero  FL  33923.  BNB91 7 

LOW  COST  HAM  EQUIPMENT.  Send  stamp  for  list. 
WA4DS0, 3037  Audrey  Dn.  Gaslonia  NC  28054. 

BNB927 

RADIO  REPAIR  Amateur  and  commercial,  profes- 
sional work,  Fred  Fisher  WF9Q.  6866  W.  River  Rd.. 
South  W^ilEey  IN  46787,  (21 9J723-4435.         BNB930 

SERVICE MONITORS WANTED 

SERVICE  . , ,  .  .MONfTORS WANTED  . 

Any  lale  model  .  .  .  ,  .Test  Equipment.  .  ,  ,  .  , 
Call.  (406^41-7376.  BNB390 

ftp  THANSiSTORS,  Japanese  transistors  and  tubes 
need  dealers,  repair  shops,  kit  makers,  etc.  for 
2SC1969.  2SC2312,  MBS719.  MRF455.  MRF454, 
2502879  and  more.  WESTGATE  (800)213-4563. 

FREE  HAM  GOSPEL  TRACTS,  SASE.  N3FTT.  5133 
Gramercy,  Clifton  Heights  PA  1 901 8,  BNB960 

PRINTED  CIRCUIT  BOARDS  for  projects  in  73. 
Ham  Ra6io,  QST.  ARRL  Handbook.  Usl  SASE  FAR 
CIRCUITS,  18f^640  Field  CI..  Dundee  IL  601 18. 

BNB9a€ 

PORTABLE  2  METER  SEAM  Easy  assembly, 
ruggedly  made.  ^  parts  si^e  in  boom.  7.5  dB6  gain. 
S50.00  US  +  shipping  BASE  for  Info,  AURORA  AN- 
TENNAS Sox  477.  Pfenlicton  BC  Canada  V2A  6iC6. 
(604)492-5084.  BB975 

AZDEN  SERVIf!#^  by  former  factory  !echnician 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 
INC.,  10715  SW  190  St.  #9.  Miami  FL  33157. 
(305)238-3327.  BNB979 

KC5DWK  MAKES  SELF  INKING  STAMPS  for  hams 
with  your  address  and  call  sign.  Send  $14,95  with 
your  order  &  phone  number  to  SCRS.  Sox  4550, 
Pasadena  TX  77502.  BN39eo 

1^5  ANTIQUE  RADIO  calendar;  1995  Classic  Ama- 
teur Radio  calendar.  S9,95  each.  ACCESSORIES 
UNUMfTED,  160  N.  Church.  ML  Pteasant  PA  1 5666. 

BNB99a 

ROTOR  PARTS  ROTOR  SERVICE.  ROTOR  acces- 
sories: Brak-D-tays*  Quik-Connects.  Pre-Set  mods. 
NEW  models  for  sale.  Free  catalog.  C.A.TS.,  7368 
State  Road  105.  PemheFville  OH  43450.         BNB996 


C.W.  WOLFE  COMMUNICATIONS,  INC. 


•  Hr*  HELP  us  OUT  SALE  •*# 

We*re  overstocked  which  means  BIG  savings  on 
all  our  overstocked  inventory  —  radios,  feeds, 
#lefnenls.  base  cards. 


tiegflWW\"H;W->:: 


-.xivKiiiitt: 


--'-^%T?'^'- 


WE  BUY,  SELL  &  TRADE  ALL  BRANDS  Of 
2'WAY  RADIOS  &  ACCESSORJES 


406-252-9220  Fax  406-252-9617 
1 1 13  Central,  Billmgs,  MT  59T02 


FIEL  D  DA  Y  ANTENNA 

to 


CmCLE  20  ON  HEADER  SERVICE  CARO 


!4^ 


TNT*P«>4iiiw«i«Jcw,H«13t  17.  iTm  INT/2  i»NiHwicpn«L 


bjiun  1 99  tl  RQii 
irrsfcnvflhrdett' 


WnoGkHd 


Ajttennas  West 

.Box  50062&,  Prov  o.  UT  S4605 


9Mcd  SU  IV«D» 


TNT 

Wisdom 

THT/2 

mttiae  801  "373-6425 


$79."^ 
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CIRCLE  13S  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today. .  .  1-800-274-7373 


Small  Talk 

HICRO  1.2  &  2B  VOICE  RECORDER  IDENTIFIERS 


mm  MHBLfD  IN  THE  UlA.  (NOT  A  RH),  INOyDWG 
HiaOPtiOHE.  SWTTCHES  AXO  FUU  DQOJHEHTATION 


5r13.8  DC  SIPPLf 
8  OHM  SPEAKER  OtflPUT 

mi  AUDIO  ouTPtrr 

REPfATEHATATIDH  ID. 


'  GREAT  FOR  BEACON  OA  FOX  HUNTING 

-  SAVE  royft  VOICE  during  a  content 
- 100  ifEAR  nmm  wmiour  power 

-EX«TWJHDEriUUTK)N 
^  60  iECONDS  mHAt 


mcjtn  1  7IBI1  II 


I4S  ciauv  mm  ^moMfi.  it  \tm 


ADDTTIONAI  FEATURES 
(irfD600i«noii% 

■5  no  ffT  OnRIT 


TO  ORffifl:CALL  l-(800)-S88-4300  {fJH  K,» 


bNEW 


jiii 


CJRCLE  2B1  ON  READER  SERVICE  CAHD 


BARTfR  W  BUY  Classified  Ads 

73  Amateur  Radio  Today,  70  Route  202  North,  Peterborough,  NH  03458 

If  your  product  or  service  is  of  interest  to  radio  amateurs, spread  the  word 

For  instant  classified  ad  orders  call  Judy  Walker 

Orders  only  1 -800-274-7373 

Information  (603)  924-0058  Fax:  (603)  924-9327 

RATES:  Individual  (prtvaie  for  sale  or  wanted)  S,35  per  word 
Commercial  (for  profit  for  sale)  51,00  per  word 


YOUR  AD: 
l> 


3, 


4.. 


7^ 


10, 


13.. 


17. 


14, 


11 


15.. 


IS. 


19. 


a. 


12. 


16. 


20. 


Rrst  and  last  name  f1  word),  Street  {1  word).  City  (t  word)  Stale  and  Zip  (1  word) 


Name 

■           ■   5S 

Ctty 

Stale 

ap 

Teteptione 
Paymerrt 

rh«-L 

UlC!A 

ami:* 

Cardff 


E?^j  ration  Date 
Please  make  checks  payable  to  73  Amatuwr  Badh  Today,  BISf81094 
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Uncle  Wayne's  Bookshelf 
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2W 1Q2  Practical  Digital  Oectronics  lianiit>ool(  fn  MiU  Ttm*- 
tr\  H.\  Cffwiam^  mnc  digital  (est  *e3r  pnijiea^,  DtfkaA  €tKvti%.  ^k 
ftfcv  btadNc%  mad  limerw  nikctip<Qa»Mjr<ii.  Biemny  anJ  inpuiliiiPjpM: 

?0N103  £lectrofitc  Power  Suppry  Handbook  h\  Ian  R 
Sftivhi*  C«**r*  m^ay  types  of  topplk*— l»alteriei,  bimfilc  AC 
vuifip1k>.'tiiiiiL''hiri«iik  ^iptpli&iiiid  iJi^cftcrv  H6J5 

2DHW4  Elteironic  Test  Equipcront  Handbook  M  Sme  Mhw- 
ev  A  puiiic  iti  cIctifVUiiL'  tcsi  cquipmeni  fur  the  engineer,  ickrhnik-'iiin. 
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0 1  T0 1  Transmitter  Hunting  hy  if » vpph  KUh'U  md  Himm  \  CtttUi^ 
Riniiit  diftiiiiwn  lln^ui^  ^inipUllcd.SfV.'M5 

03R02  Rlly  Today  hy  fha-e  Itiiiram  Mttdem  guftk  la  um^ienr 
rjaiiiicki>rv,  in^ 

DSE03  Flrat  Book  of  l^odem  Electronics  Unique  pn^jo^^  that 
a(¥  nhme*  ■^viitg.  $I1..!I5 

0SO22  The  World  Ham  M6l  Directory     h\  mtr  WititmxLi 

snd  ^iwM^  ym  utihen  atti}  lAhcTC  you  c^  tunc  ifkctti  tit  %%fO 

C^P33  Ptf^la  Radio  Dife^ory  K  Grrit^  ^^frr  Wberc  tn  isam  m 
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0^10  ti««th  No«Wgia  M  Thti  Ffvi^  IffTP  134  i^se  iltw^trAflJ 
iii'tioiii  tif  the  ik^  ComfuDv.  In^hii|e>  eibbv  Find  meniixio  cnvhtMieiJ 
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20N091  Most-OTien-Needed  Radio  Diagrams  and 
ing  Information,  1926-1936.  Votirme  One  oi»if**itrdhyMM 
Hi'itmtm  t\n  mviilujii^li:-  relcrtnkX  for  un)tiiiir  mvn]icd  in  \1nii;ij£t; 
K:td\o  TC-^M>mmt\.  $11,95 

20N096  How  To  Raad  Schematics  (4th  Ed.)  hy  UmtiU  E 
ihftiiifiitm  Wrnien  lor  th-c  l^girtnef  in  ifkclrtmiiJh,  hul  il  ulsi)  ivm* 
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SONQ^O  Secrets  of  RF  Circuit  Design  hy  Jt^vfth  /  Can- 
V^ Viiien  ID  cfeaf  fli*n-Ttfchrtical  tiin^zuii^.  i-t^irer*  evcf>thio^  (torn 
jniennj^  ip  tiaibt!ilu«v  $19^ 

2CFN109  73  Higazine  Index  1960^1990 

A  I'ompkic'  index  m  irtcf>  unit^k'  puhtivlMtl  in  7J  IktaicaziHc 

Ihitm^h  IM^I.  Bcntl  SI5-M  IBM  ^•«t«ttiv  i^pAni>  l%tv»  SBUi 

20N1 10  Product  Reviews  Stnce  IMS  Cnntaiti^  an  ifid£^  lo 
l^JtMi  pnnLkki  fcvifiii.  itid  hsvr  ^sfBAd  in  ^UT,  C^J,  iF/Jt  7i  and 
^tfit .!«.  AiViL  S119?  IBM  SoUi*  m  5.25  SlVJO 

BBt0O3e  T994  Wwid  Ra<fici-T>'  llMHHioak,  WOp.  CtwArHV' 
f^Hifltiy  kniiitpii  uT  lo^  mnJium  and  ^Mnw^ve  Ntudcaiiirt^  ua- 
tkfCN  In  fvctpKiiii.  iHiK,  and  t^^j^*  IndUiSe  v^tvld  ^atefti^ 
htriadirjioiiL.  wodd  hni^bkz4>  in  i;n^li^.  hrmilt^^ipr  jiIiIiihj<^ 
rr;tfMitiiUT  miv  majK.  asJ  a  tiiin  uf  tKhcr  valuabk  liMcnii^  IflrcNtna- 
tioML  AJI  tiiM  ftM  cnK  $20.  Am^m**. 


SHORTWAVE 


06S57  1993  Passport  to  World  Band 

Radio  hy  infi'tufinfuiul  HnuKhnsfffff; 
JCcMiiii'.v,  t.ii}  Vmii'II  ijei  ihc  Ijidjit  simiitin  m\d 
limcgnd>,  %l(t^Si\ 

Q3S11  Shortwave  Receivers  Past  and 
PreMnt  fdm'ti  hy  Frtd  J.  thirirTtitUf  Guidi*  tii 
2(M^  ^Imnwu^sir  receivers  mmiuriit'lUFVil  til  I  he 
L[E>1  211  vL'-JtH    Ihi!  Blui:  Bouk  of  .^htntuiji^ir  ndii^ir 

07H25  Tlw  HTTY  Listener  hy  frrd  fhtrr- 
tmrn  Nc«>  ami  ei^funde*;}  T^i^  ^petriati/cd.  tNMik 

L'liitipiich  h^itc**  1  lii:  ^    -15  of  ijitf  iprn' 

|ji*f»frr  iVri*  */f iirr  CfHUjinin  up-uvd^K.  hjnt- 
tu-ftnd  mlrtrnidtiiin  4^  advanced  RTTY  and 
rA\  mtmitimn^  mrhntque^  ami  frei|y£ik:ie'.^. 

03Q)9  Shortwave  Clandesiine  Conft^tfv 

Hll  fr*  Cwrn,  L  /ik'tirTCQ'vii>  ill  clandci^ine 
hrrtsOkiaMmp.  i^nwmrv-lHr-cTiDtttiry:  iclh  lf>ct<(itfn- 
i'Vv  ttlhrr  yBi|Hihh%hcU  mffsmiaiiiit-  -qr}.  imuir- 
^ni%>.  fri^ciLirn  lldlu^i^i.  rehd,  jmanlti^  nhlio. 
tct^l  radtii.  SKJCt 

03M221  US  Military  Communtceilons 
(Pan  1^  IS  Vtditan  cfiminunicaiiniii  iilmnfieh 
nit  %iinn»*u^c.  CmxrN  frcqjcncjcv,  hycki^n^iind 
iin  |\(pini'liHptTin.t  IrcqucniiirN  Un  ihc  Phlhp- 
pmc^,  liifinn  uniJ)  Ki>re5i,  Indian  »nJ  Pjicinc 
Ovcuiis.  iiiid  imirc.  $11.95 

03M222  US  Military  Commur^ioationa 
(Parta^  CikVfrs  {S  Ornvt  Guurd.  NAIiA- 
CAP*  l'v\A.  iJefil.  »t  Encrjiy,  Fc4crul  f-mer* 
j^ciKy  MuiisiiifTi'nTiH  Agency.  Di-^u>kr  Citrnniu- 
nlvuiitinv  H'C,  tXrpi.  oC  JiLviioe.  Frtvm  14  KC  10 

03M223  US  Military  Commiinleatioris 
(Pttrt  3)^  Citinplifii;^  the  vjas  nvcraJI  f  n:qucn4:> 
h^l  f^l  LS  Mttalarv  ^*i^kvt%.  fnim  K99J  KC  to 
27MU  KC  $I2-V5 


09342  Ttio  Scanner  Listener's  Handbook 
hy  Edwnrti  Stmmn*  N2SFF  Gei  ihc  mt^i  hui  (if 
yt>ur  scuniKf  radiii.  $t4,y5 

It  Teg  Tuna  In  on  Teleplione  Calts  hy 
Tom  Kmiifl  K2MiS  Ffjrm^mcii  it:^  J  frenuL*nt">' 
liM  ^iiti  dkriuilcd  diuML'riptjnp]  iifciii.li  M^r^ice  und 
llii  hNJuhun  [i\  KJ^  spt;<;trjjTi.  $11.^5 

03K205  Guicfe  to  Radioteletype  (RTTY) 

Stations  try  J.  Kltniii'ttfifn  I  pdiilfd  hua^ 
tincf>  M  RTTy  ^tali.nu  fn«n  .Ultt/- U>MH/. 
Piic*v  \lilitar>-  Ctimmtffvial.  Mdcto,  PTT^.  itm* 
ha-^ie^.  aiid  fthitc.  $12.9? 

T1  AS  10  Air  Scan  Guide  to  Aeroriftutical 
Communications  (5!h  Ed.)  tn  Turn  k'ni'iitf 
tC2AE.\  MitM  o^nprctxa^ivc  pukkr  hi  muniitir- 
m§  V%  aerufi^ujticsl  uimmurtiuj^^hitfizti.  Cti^i^T^  all 
CaftaJian  bud  uirpiin.\  and  i4fapianc  ha$cv  ptuN 
liiktiit|t%  far  CrntraJ  Aaa^rUa,  tl*c  Carihtvdn. 
SS€»ri|i  Ailadtic:.  aa<l  ihc  FiiriHtf  Terrilwic*. 
$14.45 

07A66  Aero rtaiiti 0^1  Communications 
KandtKXlfc      hy  Rnht'ti  E.  £ii3ti,\  Ei^K^ii>h\«. 

Ibuiiin^  $19.95 

1 1RF13  Tlie  'Top  Secret"  Registry  of  US 
Government  Radio  Fret^uencies  {7tli  Ed.) 
hs  htm  Kttiitci  K2AES  This  scjnncr  diricKirj' 
h»y  bcci'in^  (he  vtanJarJ  rcfcrcntc  utiufiC  for 
IrequeiTcv  ;md4Mhcrimp(trt:ini  iiirumi:initn  rehi^ 
ing  lii  ihc  I'oiitinuinicadonh  iif  fCLkiriil  u^t?Jictii^. 
$19.95 

11F52  Ferrelrs  Confidential  Frequency 
List,  New  Revised  Edition  i'ttmiHlal  hy 
A  A*.  Hidh^v\  Al]  trs:t{iJi;fn:ik:^  U%m^  A  MHz- 
2KMH/  ctti'tiring  ^hip.  cinHa.sj,v.  ure<v  Vol  met. 
liUffpiil^  iiuinhcr.%.  Air  Furve  Orw/Twn^  inun:. 
S11.95 

l5At>0S  Scanner  and  Shortwaire  Answer 
Bool(  hy  H*4i  Gr*nf  Mimi  frtrqutntt)  j>keU 
quc^i^rm^h)  h(itih%iNLvSIJu%5 


11SR97  National  Directory  of  Survival 
Radio  Frequencies  hy  Tutif  K'tmifi  K2AKS 
Muiidy  Jind  ciiik'Inc  nsfcrLriiuv  giiidij  hi  hi|^h  tiller^ 
^Hi  ctiininiJiiicuiJiiiu  !'it!i|Udncic>i  required  In  mr- 
v'ivaliMS.  m95 

11SM11  Scanner  Modification  Hand* 
bOOkf  Vol.  1  hy  tiili  Cri'fk  p^lvlde^  viniij^hi- 
tomual  '»1i:p-b_v-Mi:p  in^trutlion^  lur  cnipaiidinj^ 
tilt  thpefijiing  capuMhi»£%  uf  VHP  \i.-a(inicrh. 
$17,95 

11£E06  Guide  to  Emt^assy  Espionage 
Communications     irv  Irmt  A'neitei  KIA^ 

Candul  aiKJ  firnhing  ^^ aitt iitatrfW  of  i^nHdvi^itk 

liimx  %^i4icindi  and  ntivhtirliii,  $10.99 

2QN094  A  Rjt:k  of  lira  Switcti.  1330-19S41 
hy  Mttrfftm  £.  .VcMahim  Diwcivcf  ihc  f^'^t- 
l|nmifi|  tHitiln  td  ^^a  (^olkviini^  $&f5 

O/Rgfi  Wodd  Wide  Aerofwuttttl  Commu- 
nicalions  M  Rirhrn  E,  £iitati  Anxtiiie/Air 
IralTit  CcTiuinL  Ainrr^lt/Cnrnp^n],  Op^rytiiinv. 
Aiialifin  Wcaihcr  Brnadca^i^^  Acrimautiivat 
Flight  TcM^.  WiTrldwitk  MiliMry  Air  Fiitv^Sp. 
Acm  Searcti  &.  Rtwuc.  Acm  Ijiut  FnfdiiL^anenu 
NASA  Fli^hi  Suppdn*  Aciit  Terms  ^  Ahhre^ia- 
iion.^aiul  Aem  Tuciical  lden|ifi€r*<.  $6,95 

11T39  Scanner  Modlffcation  Handbook 
VoL  2  hy  Bitf  CnrK  Here  il  i^—'d  kiiinpktniiiiti 
{{J  Vdl  I,  in  ianu  Vol  2  Im^i  ai  ^kcclifin  1 1 1^1  |im» 
vidcs  Innprnvcd  uppmuchlc^  ami  ap^Mstl  t^L'ti- 
niqucs  fur  ihc  iiuidj^  in  VoL  ].  There's  IK  kjcw 
cu'ilirij!  r^udif]l:^Ii{m^  t'lir  ptipylEir  si;tLrin«;r?i. 
$17.95 

03R0t  World  Press  Services  Frequen- 
cies {RTTY}  New  5th  Ed  A  L-iimp»hm%ivc 
manu^il  aivcring  nuJmtelctypi:  ncw!^  mtinimr' 
inp— ctmcxiiiji  iiU  infiimialiim— anknna.  iwciv- 
irtg,  icrniiiiar  uniLv  plift  Uwee  extensive  rnsfucn- 
cy  UtiiLs.  $&9S 


SOFTWARE 


04MI4  GGTE  Morse  Tutor  hi^m  hc|-tnnj?r  m  Evira 
t]ii*js  Ti  cit^iv  scif-paccd  Ic^Mirtv,  ClxJc  ^pwJ'^  fmm  J  to 
ii^cr  IIN)  wivtls  pL-r  niinuti;.  SiiindarJ  car  Furitswcinti 
iniwlc.  Adjust shle  tsuk"  I'rcqjLjl^ncy,  Cu'aic  wm  t,wn 
drilh,  priiciicc  i»r  ;LL't{JLil  cijuns^  n^Jirii^  ctiiifiirm  to 
VCC  riquirt:nn-iiLs.  5  1/4'  fltippj  ht  IBM  K^XT  AT. 
PS/:iifLHii(iriaiiMevMM.5U 

04M55  Advanced  Edition  «9,95 

£0(^021  No  Code  Ham  Radio  Educatiofi  Pade- 
aga  Cnfnpuitr  %4itlur.ire  piiE^ij^^e.  Jiit,'lLiik>  tiimpunef 
shJcJ  m;^l^>.1i^n  wttnarr  1  IB^t  kimrp'^iii^tL  ^H  pa|? 
Hjm  RikJK)  HiuklNhiL,  $2t.95 

20N022  Ham  Operator  EducatiOf^  Package 
Cflimp^£r^ri^K4in;ci«ujErt>t  (tic  tBSt  k'mtif^tihk di^Ci 
Hki&i  all  (^Kslwvi  fnr  aJI  Ik'^n^  vti^iii^M  ptiA  ^to^f 
Atadcm)"  ltJc  iTAiiiii^  >til[ii  jrr  ihai  ialc\  >tw  from 
lt-2UHpiit$28LlS 

Lanse  Code  Progfsms— {Avillable  on  5  1M* 
cHil^  lfic\pciMic  ujo^plciie  ^ud]F  pi^k  ^ndr  pro- 
>rK&  ftr  fwjsh  tte  C6J/ 1  ^  Cemaeikf^  ml  the  I BM 
ciwipy(iiWi.v  PinjTaih  iKttkk  i^hAakI  FCC  k^KUxKi^ 
■■iMpk  ctnifc  »%««ifv  fi^'iTatljr^.  >dlrnalic  ^xnivK 
jiU  unvljuid  I  X'^i  oiifle  leid. 


IBM  Psts 

CAnnodo 

«eP»ti 

Fritt 

Smice 

IBMIII 

COMIII 

$14.95 

Tixli 

IB^HU: 

cowj; 

St  4.95; 

General 

IBMO.^ 

COMni 

SIJ.9,% 

AJiance 

ISMOI 

CO!bH« 

$f9.« 

li^Ba  iX<w  P^TfiJ 

» 1B\!»I5 

msnw 

$t9,t> 

IBM06.  COMQE  IBM/Commodcre  Tech  No 
Code — Lanze  Code  Program  ('uni^iuis  hII  th^ 
aifiiK^n/i.'d  RTC  qukMiinis  jihI  ansiAcr^  i^<d  m  lerniirif 

fiirmulj^.  schemiilu'  ^yn^hl^^s.  Jlajjnint'^.  ittj  ^aiii^le 
Ie^m  iLir  piiJiKJiTu  Uk  m;;w  TctflHlfi^n  ^o  rixlL"  lii:en^. 
$24.M5 

IBM 97  Amateur  Radio  Part  97  Rules  Ntw  M- 
liijrL  tLiinplftg  FCC  riilc^,$9iKJ 


ViS  Study  Cards  C*i>i[ip;iLi.  up-m  J^iiv  riiish  Cjrd?i 
1ft  11  h  Ki:%  WijfJs,,  L'cKkflindJ.  Qyi/  nn  hiki.  FfiriTiutis 
iii>tir^(^J  um.  SLhtrmutKH  -,jii  vtiur  tini^erhp'i.  Used 
SUCTESSFILLV  b>  iijK>  fmi « t ' 

VOVKT  VISIH  $IL95 

TTCH  V1S02  t0.9S 

Cif;X£KAL  ViSlW  f.95 

ADVANCED  VISW  tS.fS 

ILXTRA  %R1!$  14^ 


ARRL BOOKS 


i^mm*  ARRL  1^4  Handbook  (71st  Ed^  Fe*- 
uat^i  akkkd  DSP.  irrfrmt^  tr^^mncnt  ul  Pi  jnd  Pi-(^ 
iiEl  new  ;i04iL'ii;il-k^ii'.  plu\  kKs  mnt.  &25.(X} 

AR10^  ARRL  Handtoooh     3^  chjptcr^..  ftraiunn}] 

2.ltJ£hu(>k's.  fi^jurts  jjitl  i-hiirt^.  Ctjninfehcnsavi?,  wtU 
iirj^iiiii/i-d  jiicJ  iittWdiitik.  S25.DD 

ARia$$'4  ARRL  Optrpting  Uanual  (4m  £d.) 
InfortHAivti  DD  htw  m  tmU  ihe  bcii  iiKr  t;d  huh  i^- 
ioL  JadmliK:  nurfxii^  Wmt  fXjSBpant^.  OSCAR, 


AR0194  Amenna  CttwyMJum  VoL  1  Mafe^rtd^ 
iw  vcfuciK  t|i»]iK  kvifh.  }i^  Mtebl  ^i«  ia«nkA^ 
1wha> Smith Gt^m, unema potin/siofi.  SIOJO 

ARE545  Anteftna  Ceinpendtum  VoL  2    Cirm^ 

AR'^Ot 7  Antenna  Compendium  Vol.  3  Miire  vtr- 
tivMiJi^.  yjijij'^  i|U4ids,  plu^  kKifi^.  Jmra^-v.  nitibik.  Jin£C- 
(km  fuKhni^,  i,tHiimll^4j  iiirrrni^.  ctHf^nHoi/fii  tmyi- 

ailiaciirciJ,  SI4JDQ 

AR3S2S  CDTnpaniort  Software  ft»r  Antanna 
Compandium  Vol  2     "i  I^^^'  MS-DOS  ftufspt. 

AR04ea  WIFB'S  A^tflftrtft  MotetKiOlt  M  Awe 
/M^fi/H  Vl7f  B  Crt  ihc  hoi  pcriurrmiKe  rufl  «>!  unnh- 
Irusivir  i^)a'  unKimav  and  leiticitk  BjluM  tunerti  ;iinJ 
i\V  H  hnilnc"^  S9.3d 

AR034a  QRP  Notebook  /jy  iimi,'  iMim  WiFlt 
FViNtfutd  citn'-lRJi.lJim  prti)cct*s  Iw  the  QRP  tti«ralcir. 

Ami  41  W1F3'S  Design  Nclsboalc  in  fhmu  Ih- 
Alim  tl'Jflf  f=iitAJ  ihAh  4iBfilc  pracacal  pUfB^  i^ 
Cifi  he  lurili  v^iof  mdily  n^taMc  UDmpWKnr^  ami 
AMHitivi  Kniil  iduK  SlMi 

ARS200  Ani^na  lmpfl4?nce  Matcfiing  hx  HjiF- 
JM.V.  t  kn«i  -IkM  cnnifNthcnNnc  bnol  ^nncn  m  ii^ 

AR04Q2  Solid  State  Design  GwhJ.  ha^ie  kriirina- 
liiiii.  LiJi'uii  Jcvi^iri'i  larkJ  ^p|iJiL'miuiri'<:  Ji:»4.'npikiiH  uf 

AmiB3  Wfiatiier  SalsUlta  HamSwoh  (4th  &1) 


AR3fdO  Companion  Software  fof  Waalbar 
SAtellitf  Handhaok     J  IM"  MS  DOS  Fluppy. 

AR3^91  Mow  You're  TalkingI  All  You  Need  To 
Gal  Your  First  Ham  Radio  Ligense  (2nd  Edi< 
tion)  A  cEiiuplLic  -^lutJv  ^uiik  kn  ihe  Tev'hniran  and 
Novisjtf  tvrtEtcn  cjiuitt.  R^iiral  infnnnaiiai  ei'cry  He- 
pinner  nccd^  i^  titnneii  i;kiirty  and  MtniH;  anJ  in  ^mali 

AA3e92  Tour  Introdyction  to  lfort«  Code: 

k-TkiciK  Qfcv  hrp*r»  i»w  (iiT  die  5  Wf»%T  \tnr<  lt^ 

cv  wrtifijui  ulc  crwiiiMiiia-iiiinih  pnvil^fci  ifi  %vuir  calt- 
f^  TcwImMTun  ticcmc.  SIOJMI 

AR0437  ARRL  R&peat&r  Dir«c:tary  1993-1994 

]'y.(Nli|i+  LiMinp  ifviih  tHi!ipc:iitrv.  bundplaii*!.  CTCSS 
iPirrMn  lojk'  fhiirt.  fryiqiii'iitv  loorttiiiiiiiirv.  ARRL 
skptctijl  strike  L'lutis.  £m(j  hCHXin  listini^!^  fmni  \4  %\\\/. 
lo^»GH/.$6.tlf» 

ARt033TliftDXCCCompiillefi  ftT/MAMniw» 
KMt^  %clH  m  m  wn^.  Miai^tf(*wanl  lermi  vfaa 
kuo  nml  ki  tv  3  ncceulM  DXer^  IMi 

AF11250  Log  Boot-Spn)  %3M 

ARA341  inierfc  Fence  Handbook  tR^Jetuh'm- 
pcHcikr  lit  whiit^  imL'rfcrrEicc  pcub^cmv.  SIl-OO 

A(^T97  ARRL  Data  Book    Vsltfjblc  iiiJ  ifi  ihc  RF 

AR2960  Tr^nsmi^ion  Unt  Transform? r^  (Snd 
Ed.)  ^'  /M  Jtrry  JriTti  IV^f  A^/  FVaLtH.-a1  design* 
and  «|i^'ifii'  infnrntaiirtfi  iwi  iL^m^irurtiuii  idLbniiiuc^ 
^nJ  ^uupk  tiTnoicnjd.  S^^M 

ARD410  Tag!  Antenna  Dc^i^n    A  Ham  9bi£n  *c- 

AR2l7f  Hints  and  Kjnis  Idea^  Ibr  sesntf  up  ^ppr 
^r  foTiMiihgnaMe.  eftW^tm  ^.ifeniiiDii.  SSJH} 

AR3ie9  QRP  CiaSSiCi  C  [mifnlatinn  of  AKKt.  puh- 
Iit:ittum*«  iin  huiMin^  rcctiver^.  transmiiter^.  tran^- 

iJFiVuis,  Jifvih*iLirics,  StZ.MI 

ARRL  License  ManuBis    Crimpictr  PCC  questkin 


AFI2375  TecJiiiiCian  Class 
AF1^3  Genef;^  Class 
AR0 1 6£  Advanced  Class 
AR2391  Extra  Class 


SiEO 
^llfU 


ANTENNAS 


201^100  The  Easy  Wl^  Antenna  Handbook  hy 
t^m'  htvtiJ^i  h-ftM'l  Cii\x\  yiju  nil  of  iHir  itccJoJ  ifi- 
iiKMlhinil^  t»r  it  lull  ijn;!c  uF  cusy  lit  l>uiy  4iiid  Cniti 
"sk)  ^irc^."  S*J(l 

10A343  All  About  Cubicai  Quad  Antennas  itv 

Qitait  (ksl^.  dvnrt.  ctummidlMia.  operBticia.  Ncv 
fs4.mA  ni^iua^  M^eiti<^  ST"'  <*■!  Il  L*5 

01A70  Practical  Ant»nna  Hafidbook  ^.f 
Jmrjtk  J  Ciirr  l>M4|:n,  tmUL  nmiifv,  aihI  hi-jjII  mihx 

UHF/VHF/PACKET 

011^2-2  The  Packet  Radio  Handbook  (2nd 
€(!.}  /*t  Jtmm^uiii  L  .^taytf  KftST^—iiK  iJcSiniii%r 
pjklr  til  ^itEUojr  pi^ickct  uprncitm.^ — G^yn  Rmdv 

wiiiia.ciRtiSi'^^ 

20N019  U.3.  Repealer  Mapbook  in  Rk^vrf 
Mufjm   Ih^  Gti«i£  for  inn^^lias  radio  MrtafiEudy. 


10A^2  All  About  VQrtjCla  Antennas  ^i^  MWium 
Orr  C'ltiiipfchciisivc  cutcrnjji  gt"  ajiiijiciir  LoniiiiLnii/ti- 

10A345  Beam  Anienne  Handtwok  /ji,  Wttliem 
Orr  tmd  Simrt  Omim  Hvcntlm^  vtiu  tt»j  |0  know 
iihiHJt  h»m  ik^^  i.^i(t%JnKiH  vl.  and  ffKT^Hm  f  I IM 

tOA346  Sirnpl«,  Lov^CorSl  Wfre  Anfefinas  For 
Radki  Anwieuim  h  ^tUi*im  <Jrr  m^  Stmttrt  i  t'^m 

All  St**  Lii^'^stS-  imdii  Ki4>d  fuilmiBt;  infipCTn.rirt 
liijm!N<wda£LSIt.i3 


09V11  The  Basic  GyJde  to  VHF/UHF  Ham 
Radio  M'  £fiiYjri/  M  AV^//  Pf^ukkh  ji  rir4  me 
imniJuLtiitr  lo  the  2M  antJ  (3  mcicr  b^ndt  a^ 
«i^cM  B«  11.  y?.  mtl  Hkm.  ttJi 

CBB(32  RTTY  Today  hi  J^im-  /«enM  A'iTU  i 
Moi  cntiipfT*icifch,t  Rrn'  esiick  ever  puhtishcd 


BOO/CS  FOfl  BEGINNERS 


0?P42  Digital  Novice  ^v  Jm  GrtMfi  Qeam} 
i»i  iimlsi:  yiMi  a  nuirc  Lnqw!edgab!<!r  piirticipant. 

Q5C25  6  a  Sic  AX.  Cifctiits  A  vtrp-b>^Mep 
afvpnadi  Hv  ilv  hc^iamn^  yimkot.  $2LSi 

SONDES  Technici^fi  CUiss  License  Uanuat: 
Itow  No-Code  t*i  iHfttUm  HfTf  Tllh  ttiiik  <m  - 
cr^  (tcnthin^  ^i«i  w^J  rn  hccotnc  a  TtdiokMaii 
CtiU^'LS  il.Jiii  Mvvn  'qth^viiiin  ami  intLswer  tm  ttie  ck^ 
unirnjiiim^  \^  HHiikl  in  ihii^  une  tK)ok.  FCC  Form 
5](hi|f|ilii:uiiiifi,  SV^95 

20^092  The  Wonderful  World  of  Ham 
Radio  hy  niihutd  Shflnik.  kH4LCS  Simple, 
clew,  unil  lun.  Iiitmducr>  >ciun^  propkr  in  aiiutfur 
railio.  |7.*5 


aiA@7  Shortwave  Listener's  Antenna 
Handbook    Prijui-j-  jihk-tnu  ilieory.  SI3J5 

2DN100  Eiectronjcs  Build  and  Learn  {2nd 
Ed.)  hy  JE.4  Pc-nf*^  Cmtihii^  ibcon'  and  pfac- 
iJLir  ^  ib^  >fiu  caa  ~kani  li>  ilm^'  $1150 

2CIN099  Digiial  Oftctrofiks  Profects  lor  Be- 
ginnvfS  M-  ihrrm  Bt%kt*p  C»niiiiB^  12  di];iial 
(CktJtjnmic^  prnjcct^  «4J4ljhlc  for  tfic  t^^tfti^r  fn 
hulld  viitli  ihc  miniifitimuroquinrnenL  SiliO 

AR2B71  WiFB's  Help  for  Hew  Heme  h\ 
Ihiitx  iJt'iUiHv  H7/7i  CiHUpk-iL-  tor  iln;  Elewfitnwr, 
Pui  l4tj!cllier  Li  simm}  )knd  ^e\  mi  tliL'  utr  SIII'.UU 

AR^zae  First  Sfeps  in  Radio  hy  thtuf: 
IJtMuw  WiFH  Series,  iil  QSJ  ^nicies.  S5M 


AR3TSS  The  Saie^e  Ex^Mruneeiter's  Handbook 
{2nd  Ed,)  ^  WjTjiTT  iJai«*'#  A^t^f  E^ptuiJetl  aiiJ 
icvh<i!.  FivuMHi:  nri  viii^lliic^k  tHiili  Tii)  itful  fuf  ttie  fflier- 
njtiLinal  riniHiunulmrajiiiiliunily.  S^OO 

AR203O  Your  Gateway  to  Packet  Radio  {2nd 

Ed.}!  'Vcll^  Evcry[liin|:  vinj  need  in  kiuiv^  ahtHJt  ihi'^ 
]iDpidarar^'  tnutit.  Si  104 

AP21Q3  SaWlite  Antbolog^  The  laiev  ^r^vna* 

Qdn  cm  0?tCAR^  ^  ttiipupil  I  \  ^k  «f||  ts  dv:  RS  vald- 
liic^v  ihc  in<  ol  difital  nrndf^,  o^iuif  uik:nai«, 
Ki  DAK.  «cr«va|piarf.  inl  mtwe*  iSM 

AF130e3COfnplWPDrerf2fidgd.}  k^HahUiA- 
fT  Ik^A'.Vf  Ij:3Ai  ho*  ti  hv*  E>X  snl  oliuui  iuri-lP- 
KlQSLtanJ^  SIljM 

AR2Q&5  ARRL  Antenna  Book  TIh  tkw  tfiih  Edi- 
ticm  i!:[?rcM;iiL^  \hc  bc^l  miJ  m.M  liijjihlv  rcgiiTLkd  mtur- 
ni;iEiuii  en  unicnnu  ruiiJ:iniL'niaU.  irunsjnij^Mon  lin-Cfi^ 
design,  iirki  cun^lniL'Tiufl  d  wire  unienniis.  S2n.iH) 

AR97e2  Your  ORP  Opera! rng  Companion  Np 
ifKCi^  tkf^  0t  csfKliMvc  cijuipmL-nl  hi  cnjfify  ihc  ex- 
ptcm^nl  4nd  vtrjItcD*^  iif  Jum  ^p.i>WiTf  liipcminiL  $6.00 

CODE  TAPES  = 

73T05  "Geftcsis**    S5.95 
5  wpn    TtiK  beamnuij!  ijjw.  laite*  y%m  ilirauph 
tile  -h  kfi^rt..  in  numbcj^.  ami  ncocviary  punc^ 
iwuwit.  Ltimpkic  wtlti  prjiftke  e^^cr^'  ^Kp  mf  the 

*a* ^ 

73T06  "The  Slickler"  SS.9S 
■ft+  M'pm    This  i\ xh&  pnitiko  tupc  tiv  ihtwe  wiwi  sur- 
viifd  ihc  5  Hfuii  i:;ipt!-  :inJ  i|V  uImi  ittt'  iiipc  Fur  tlic 
Novjic  ^lThI  TcL'tiiiJciiin  ItclcnN^.  It  h  camptistiS  at 
(UK  Mi4hJ  hnut  of  toJc.  Cliar3Ctei%  arr  >«  ai  H  uptu 

IVAVWE'S  PICKS  = 


At^456  FCC  Rule  Boo^  (9«|i  Ed4  A  nvsi  1^ 
evo^  aitiK  niltaj  iitttLEeiir.  S^.m 

AR2&9Q  Space  Almanac  hy  Anthttty  R,  Curtii 
K.iKXK  HcLcni  new  s  fnjnni  spatx.  52D.O() 

AR32B3  MorM  Coda:  The  Esaenlkl  Language 
hy  L  ftfcr  {\iritm  Jr.  WMJKV  Ei,psindeJ  iiinl  tc\ ivcJ 
in  'as  liinl  ctiiiKNi.  Huu  lo  handle  diMnrkii  i:alis  l^ajil 
iHf  flRl>  on  ihe  haitriiiihK  \m  on  n^niime  wd  aiATtTi 
rrcqanitio.  54-00 

AB41 14  Low  Pftifife  AmiiMr  Ratflo  For  tke 
HiBi  «lio  htr^  nitctc  vstnms  mt  iitt*ocd  epoii. 

I II  Hi  J  hlijsfl^  iii(l(^  |I4C1B9  ^  Ql^nBtn^  ^  nh  J|fV  pQM^ 
CT-  Ihi''  txHiL  Idh  ^oo  hm  to  jpd  un  tFtc  sri  criiy  ifcac 
lOLrhmqiKv^jiHl  ijtticrs — KiittcNit  vallin^  aucnCMifi  n 
yuar<ir.S8.IM) 

AR3959Your  Packet:  Companion  Pciioct  for  ihc 

AR3e78  Your  VHF  Compatllon  Explon:  the 
fa^inatin;:  at^livLtics  nn  ihc  VHF  bamb;^  FM  und 
Kpeaicfx,  patkei.  CW  &  SSB,  Saiellnet.  ATV. 
iraii»Jiimff  huinii^  and  man.  SS.IM) 


TBTiS^-SackSfeaKer  SS.95 
13+  *pB>  CinJe  f  noup^  ^fuiin.  Ji  ^  brisk  tl-^ 
wpm  141  >Ttii'l(  hi  it^li  ^  ez^  wh»i  yow  ?>il  «lpwn 
in  fnxn  nf  a  •^ti^cly-cyal  ^cikittieer  c^amimfr  who 
^tjrt.'.  >ciiilin|£  ynu  plain  luiijiui^  cuke  ;it  iml}  Lt 
per. 

73T20  "Courageous"  S5.9S 
20+  VI pm  CMiij+rjitiJatloris^  Okay,  ihe  chalkngc  of 
i.'flik  1^  u^tiul'i^  ]^ea  >'i>u  thd^  tur.  mv^Jdhi  quit 
ncm.  G»  fiv  tlv  u^tra  clI£^^  Hccn<^!.  Wi:  S4:ixl  ih«: 
ctiik  Lihtft  ttuo  2(1  jifr. 


SSS75e  Warning r  The  f  iwctrtcity  Around 
You  May  B«  H^cardous  To  Your  Hest&i  tn 
Bk-n  Sit'^tifmuft  An  mi  jiuahic  ^"liide  m  ih:  n-^is  wF 
cIccinima^'nicfrL'  tlcm*^.  and  \{cp>  vim  can  lake  to 
pmiL^LT  >i?iirs<^U  and  \iit>r  tambh.  fll.OU 

''We  The  People"  Declare  Wer!  On  Our 
Lousy  QovarnmenL  M  ll'«k/rr  Cfct-Ji  A  'mu^i 
reaHi"  Iff  evf  rj  nin4;!rti:;Jin  laj^p^vcr.  Soluiinh'^ 
ID  ^xty  priihjrrn  fjoni!  uuf  ^nvmincnt  uxLiy. 

SPECIAL  PRICE  mm  PPO 


NEW  STUFF  =^= 

ARS^dSJ  Understanding  Basic  Elec ironies 
An  AfiRL  Kiak.  3i  14  Ng  pt^ti,  TWn  c^aim  cMrn 
thto^  vcfj-  Mntirf^:  ihir  nuuh.  DC.  AC  rl^^l^^^1^s 
c\icn  tubo  I iviiH  !l  Din  clic^p  at  ^17.  I.^n^  ir  uhwi 
limu  y»u  uiHk;f>;(i:MKl  ihc  fMinUuii«iii4il<-''S  17,00 


ED86751  Duffibing  Us  Down:  The  Hidden 
Cuf^eutum  Qf  Qompalsoiry  Scl'woling.  frr 
Jfj^  Gitftif  U  yytt  tmpncd  "D^n  Ijtc  ^  if \  ^isu  M  E:a« 
jiij  thi^  ai%iiv  A  ft  itjdc  Green  rei^unnncndcil 
rradEn^.9.9Ji. 

78572  How  to  Teach  School  Rest  Good  }sy 
Difl  GitiUtit'ii  GihhJ  rfuiiinjf.  A  iruc  ia^i|;lu  on  tiie 
:«:h(K)l  i^yMt:nr,  Whal  tHjr  l«al,-k-r^  Etath,  hi>M  nrhJ 
u h>  the>  Kjh;^-  ^'liu  will  nut  t<c  ahU!  ir>  put  ihiiv  one 
Jbiii-n  A  1h  3>nr  Often  r?4.i(ifnitiH£:iidi.^  tiratfin^  Lini'^ 
itciJI  tjhuiiibt>.  Uilnli:  rm^io  IjN  IIQjOO' 


TB17^S4  TrDUblesiToating  1  Rapaiiftig  Com- 
pact Disc  Players  hi  /^i  j&fwn.  4;^  p.  Eveiy^ 
rhim!  ufid  a  hdliviu  II  nad  lu  kntw  litv^Dbice  thesie 

CD  ptavtrs  tii*ii  MMem^  ami  VCK>.  $15  JM 


I    Uncle  Wayne's  Bookshelf  Order  Form^ 

You  may  order  by  mail,  (clcphomr.  or  fax*  Ali  payrncnis  arc  lo  be  in 


US  faitds.  Allow  3  weeks  far  delivcrv. 


Item 

Titie 

Oty. 

Price 

Total 

Shipping:  ah  us  crtos  add  S&oo  aNoein^^           SHIPPING 

^iiRpMUP&0)te55epit»(idailMiaddiisij 

Mm  cfttd^^ayatteionindi  W^F^'s  Boeiahit'         TOTAL 

I 
I 
I 


F&reHgn  Orders;  Oxostm.    ^saiKt^fioeiBQ    Q  air liiipping. 

ISyAfife  deiieq' fflty  ale  2 10  3  nwtttt  I 

Name 


Street 
City  _ 


State  , 


TOTALS 


Zip 


^Check/Money  OitJer 


QAE    ::)MC    JiVfSA    S10  minimum  forcredit  card  orders 

Card# Expiration  Date 

Signature. .  Phone  # 


I 

Telephone:  {603)924-4117  (800)234-8458  FAX:  (603)924-8613       ''"  '""^  ' 
I  ftlall:  Uncie  Wayne's  Bookshetf.  70  Route  202N,  Peterborough ,  NH  03458        I 


Uwicva4 


800-426-2891  , 

Fax  (61 2)  786-651 3      ^ 


*Up  to  12  lbs.  in  Continental  USA 


Call  for  Catalog 
Ask  for  Ext.  22 


TS-50S 


Eniciy  higli  perfof - 
mance  commyni^- 
tiortfi  ptiis  go-any- 
wfier»  convenie-nc© 
with  the  fvefld's  snmW- 
e5l100wmob«<eHF 
transceiver  AH  mod^s 
and  all  baria&  com- 
plete ttila 
^ackaqe 


radio  wim  lOow  imna- 
missiofi  c^pabiliTle^  tifi 
all  nine  amaleur  baiids, 
Rugcpd  reliabHity  ts 
malcKod  wtlh  leading*  i 
edge  efectTonics,  aiilb-i 
malic  antenna 


an 


d  boSfornna 


tuning, 


1277 


TS-790A  J 


ENWOOD 


Phone  Hours 

1-800-426-2891 

M'F  8  am  -  8  pm 

Sat.  1 0  am  -  5  pm 

CST 


mmmC^WTi 


ViSA 


NIW 


The  TS-790A  ^ets 
new  performaiice 
standards.  Tl^ 
optionaJ  1200  MHz 
untt»  aSows  tri-t>and 
CovBTSoe  Duat  band 
readoiHiTs  ani^ 
cortirols  oftermaJn, 
Qjb  band  and 
oven  tJ'l  I -duplex 
cross-band 
operation. 


1 799^= 


TS^50S/AT 


t 


Kenwood's  tgchnot- 
ogy  endoira  the  TS- 
SS&S/AI  with  specs 
thai  piace  it  at  ttie 
top  of  amateur  rado 
e<)yjpment.  Automafio 
antenna  tuner,  tOO 
memoriG^,  iJiree 
scan  modes. 
DOS,  digila]  PLL 
st/&tam  plus 
mora. 


-rM-733^ 


Nevi  features  set  the 
pace  in  this  neur  fkiaj 
band  mobiie.  €  pm- 
:Qiram  rBode  memoK 
nes.  72  morn  ones 
Alp.  dual  rn  band  RX. 
CTCSS  anc,  DTSS 
enc.  &  more  provid^^  a 
performance  edge 
enhanced  by  the 
wireless  remov- 
able Iront 
panel. 


^619' 


^.C4».>-->t 


-LH^ffi, 


This  new  2  meter 
tran^caiver  provides 
dual  band  r&^ive  and 
gives  you  a  data  port 
Qiat's  9600  baud 
ready  CTCSS  encod**j 
4  7  memories  ,  cross 
band  repeat,  time 
out  iimer.  DTS3 
and  mucb 
more. 


1695 


^439 


TM-255A 


Tnts  new  all  mode 
mobile  wtll  provide  new 
fun  for  Satelliie,  Packet, 
and  DXmg  Features 
include  a  9600/1200 
baud  data  port,  40 
watts,  DD3 
circuity,  CTCSS 
encode  and 
much  much 
more* 


^91 9 


Swjtt  perfomtance 
ami  ^Appai  pf  eetstort 
919  seecnd  nature  ta 
tite  TS-950SDX, 
Features  include 
dual  trequency  re- 
ceivo,  100  memones, 
DSP,MOSFET 
I  in  a  I  section  and 
much  much 
more. 


FAIL 


38479 


This 
slim  Fine  dual 
bander  sports 
a  dat-malfiK 
LCD  (for  a 
perlecl  Atoha 
ntEmericTC* 
piayl,  82 
memone&. 
norvvoialiie 
memory  with 
ID,  DTSS. 
DTMF& 
CTCSS  V/V  & 
U/U  receive  & 
"FET  power 
make  mis  a 
inner. 


479 


j^^jslNyOODJ 


I  New 

VHF/ 

UHF  Iff- 

bartder 

with 

third 

band 


TM 


include 


mffliy  eoiiancsfnefits 
sucti  as,  direct  fre- 
quency entry,  CTCSS 
encode-,  DTmF  remote 
contrD<  and  mucJi, 
much  more,  Also 
avail Bble  in  a  tri- 
band  model  TM- 
942A 


TW-24^^ 


709' 


This  2  m^lm  FM 
mobile  conf^es 
a>mp(ete  with  extra- 
large  display.  DTMF 
microphone,  wide 
band  receive  and 
Illuminated 
swltcbes. 

*32 

**  r 

TH-22AT 

Small  just  got 
smaller 
Kenwood's 
new  TH-2EAT 
isinacateogfy 
ai$  its  own.  11110 
new  FM  tiarEs- 
o^verf^b^es 
longbanery 
ISerDTMF 
keypad,  user- 
Inerktymenu 
syilem,  scan 
funcilions,  41 
memorlas, 
CTCSS  encoda, 
DTSS,  and 
fnuch  more. 


AC-1 


vi^< 


I  Tills  new  sateflile 
Dual  band  all  mode 
base  ladBslgned  to 
provide  critical  pertor- 
maiKt  witti  tcom 
technology  compete 
tN9^  priced.  Features 
indudo  Data  pod.  SO 
memories,  TXCO, 
Noise  Blanker. 
DDS.  Compact 
size  and 
more.  ,. 

'1 


s^ 


\C->N21  AT 


This  new 
C^  duaJ  band 
<  offers 
<f  innovative 
featufes 
amateurs 
have  corne  to 
expect  fnjfn 

tCQTTL  AxitO' 
Otfl|}IJl  pOWQf 

selecfioft.  70 
memories, 
pager  funclJon, 

CTCSS, 

and 
more. 


Save 
'65 


/. 


This  50  watt  2  met^r 
mob^  is  equipped 
wTth  a  data  poil  440 
MHz  reoefvie.  BO 
memones.  auto  daJw, 
auto  oft  and  cnass 
band  duplex 
operadon,  Thera''& 
more  lo  discover 
with  Icom, 


«499*, 


379 


|rT-290BW 

Porta  bJe 
or  mobile 
this  2 
meter  ai\- 
mode 
trans- 
ceiver delivers  tuj^. 
The  25  watt  amplifier 
dips  on  in  p4ace  ol 
an  optkmat  battery 
case  to  extnTHj  your 
operating  horizon, 

*  FT-6tO  5m 
*657.50 

•  FT-790  70 
cm  *649.95 


558 


FT-900fAT 


A  blend  of  ht^ 
performance  leaturea 
borrowed  from  the  FT- 
1000  tamiJ^  are 
corr^itied  in  this 
aifordatite  transcarwer. 
IF  shfft.  vanabte  notch 
firter^  variable  noise 
bJankerVOX 
and  antenna 
tuner  are 
included 


The 

newest  mem- 
ber of  !hg  dual 
band  family 
This  handheld 
sfioriaaLEto 
tonesearcii^ 
62  meffiofy 
cbannets.  au- 
[pmatic  power 
off.  built-in 
VOX.  dual  in- 
band  recei<ve 
feaiufe,  buift- 
in  cross  band 
repeat  tunc- 
tion  and 
.much  mere.  %. 


O 


\C 


¥' 


This  new  2  meler/440cm 
Dual  t^nd  is  anoiher 
siar  in  a  new  product 
lirie  u(»^  tor  loom.  Fea- 
tums  Hidude  aepfaii 
bjrinp.  wohjine  and 
equeKh  cofitrx]i&  tor 
e*c*iband,  tOOmeiTKh 
rws.  high  power 
oul-purmake  this 
competilJvely 
priced  unii  a 
reaJ  winner. 


599 


^'Sswi  tx  tttofm"  relenbi 


O 


\C-2700! 


lAll 


This  new  2  meter^OcTn 
dija!  band  mdtMlie  w>ll 

.ouwWi  alt  Its 
nt>»  leaTures.  It  spo-ns 
a  remcsvati^  tfCMit 
panel,  sepamle 
controls  for  tuning- 
volume  and 
squelch.  Remote 
control  mike, 


769 


tCOM 

tc- 


Save 
MOO 

More 


This  advanced 
transceiver  features 
DDS,  dual  arttenna 
ports,  dual  VFQ  dlspliy» 
101  memories.  ihlBrnfll 
afita«vw  Itmr.  buA-n 
heycf  and  1 05  dS 
dynamic  recetve  ranga. 
Jofn  the  DX  scene 
with  5  he  latest 
design  Quantrtes 
Umfled 


1 399 


AyitiirtndFi 


PT-736B 


pT-11^ 


•^'^ 


SateHfte  and  all -mode 
2m/7Qcm  work  gets 
exciUng  with  this  fuiV 
faamre  trarxscerver 
Linlted  tuning,  12 
untink  memories.  1  DO 
mernories,  and  2 
optional  modules 
offers  band 
extensions  for 
6m,  220MH2,  or 
1 .2  GHz 
ya  ration. 


OC* 


This  new 
HT  packs 
the  tea- 
ures  you 
want  In  a 
small  size,  il 
featums  a  new 
alphanumeric 
display,  sup^ 
small  profited 
fwwKluaraiy 
t^attary  design,  Qt 
ke^ad.  AM  air 
craft  receive, 
DSQ  &  CTCSS 
encode^ 


1695 


S294 


Vt-2500 


ThJ4  new  hand  mobile 
borrows  Its  ruggetf- 
ness  trom  tfwTT- 
24aOHMrM0Sddmg 
giesat  new  feolures 
such  as  advance  track 
timer,  time  out  tuner, 
A,P,0-.  9600  bps 
option.  31  memo- 
ries, tf^e  new 
"omnl-glow"  LCD 
and  more! 


'actofv  Wafranty  Cmnim 

Wr  nflir iiw;tnnf  iifrthnwiwi  ifT>ifit)r  iTirint  Inr  tmn,  rtiminnnrl  mrl  Yapiii  Vt*  jwrnm  ^yntkm  ■■!  iiimhuli  Oiit  riiunnifTi  m^j  i 
■B  handNi  11  lor  iliBin.  TTm»  ib  ■  mm-aap  wnnpt  #iat  toepi  om  customert  Ntimg  more  iyn  inn  Inssle  it  tNs  Iwtiby  tf  jm  rwad  a 
fBBltc  It  lift  us  do Hlor  you  C-A.P.  &  l|J^.R,S.  mqd& art olfta  avaij^liie  ol  muaoti^  i^ui  to  auBmliAl hunt  tthif. 


iHVid  an^  produa  f^quffingi  HTifioft  Is  Its,  and  «• 
cusuxn  atHt^pacioeA  and  dont  have  l^ma  u 


Res^' 


^>m/^ 


'or  Typogn|)lical 


^83  County  Road  I  Mounds  View,  m  S5112 
m]mi  (612)  78M475  *  Natl  Watts:  1^800426-2891  *  FAX  (61 2)  786^1 3 


Store  Hours:  M#,  lOtOO  am  -  8:00  pm,  SaL,  10:00  am  -  5:00  pm 
Pttone  Hours:  M-F,  8:00  arB  -  8:00  pm,  Sal.,  TO:OQ  am  -  5:00  pm 
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FT-7400H  2m/70cm  Mobiles 


Specifications 

•  Frequency  Coverage! 
rT-2500M 

RX:  140*174  MHz 
TX:  144-148  MHz 
FT-7400H 
RX/TX:  430-450  MHz 

•  Rugged  Military  Spec  Design 

•  Advanced  Track  Tuning  (ATT) 

•  Selectable  AJpha-Numeric 
Display 

•  Largest  Display  Available 

•  Power  Output 

FT-2500M  50/25/5  Watts 
FT-7400H  35/20j5  Watts 

•  Ffip  Up  From  Control  Pane* 
Hides  Seldom  Used  Buttons 

•  BacklitDTMFMic 

•  31  Memory  Channels 

•  cress  Encode  BuittHn 

•  Automatic  Power  Off  (APO)* 

•  Time-Out  Timer  (TOT)* 
■  Manual*  or  Automatic 

Backlighting  Adjustment 

•  Accessories: 

FTS-17A  CTCSS  Decode  Unit 
FRG-e      OTMF  Paging  Unit 
SP-4       External  Speaker 
FP-700     Power  Supply 

*FT^2500M 


"No  Other  mobile  has  a 
Military  spec  rating.  This 
radio  can  really  take  it!'' 


"Backlit  DTMF  Mic,  too. 
Only  Yaesu  radios 
have  this  " 
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*3'Stage  advanced 
track  tuning  really 
reduces  intermod. 
Its  great!" 

Taesu  did  it  again  " 
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Performance 
beyond  the  call  of  duty. 


list  when  wu  thoiight  tou  had 
the  most  formidable  mobile  built  we 
made  the  FT-2500M.  It's  the  next  evolu- 
tion  of  powerful,  rugged  mobile  radios* 

Hie  FT-2500M,  based  on  the 
acceptance  of  the  popular  FT-2400fi 
takes  its  durable  quality,  fieatures,  and 
performance  then  goes  one  better!  The 
FT-250DM  has  a  new  easy-to-operate 
front  panel  design  with  rubber  coated 
knobs  and  large  amber  display,  and  the 
Yaesu  exclusive  3-Stage  Advance  Track 
Tuning  feature  which  reduces  intermod- 
ulation  and  front-end  overload.  With  its 
superior  technolog>;  the  FT-2500M  is  as 
close  as  you  can  get  to  commercial  grade 
performance  in  amateur  frequencies* 

Tlie  FT-2500M  is  the  on!y  mobile 
with  a  Military  spec  rating:  the  only 
mobile  radio  with  the  most  often  used 


contmls  on  the  front  and  those  you  "set 
and  forget*  neatty  hidden;  and  the  only 
mobile  radio  with  a  backlit  DT^fF  mic. 
With  its  extra  large  heat  sink  and 
one-piece  die-cast  chassis,  the  tough 
FT-2500M  is  unlike  any  other  mobile  in 
its  class. 

So  test  the  mettle  of  your  mobile,  if 
it  doesn't  measure  up  to  the  endurance 
standards  set  by  the  USl  Military,  you 
need  the  FT-2500M-  Designed  for 
flawless  performance  in  rough  and 
rugged  situations,  the  FT'2500M  is  really 
formidable  -just  what  >'Oua  expect  from 
Yaesu,  See  it  at  wur  dealer  todav! 


FT-2200/7200 

Just  55"W  X  l.e-H  X  6.5'D,  the  FT-2200mOO 
radios  are  designed  to  fit  into  today  s  more 
compact  airs  with  ease, 

SPECIFICATIONS  •  Frequency  Cm-erage: 
FT-2200  KX:  110-180  MHz,  TX:  144-l4SMHz. 
FT'72O0  ax.TX:  4:i045U  MHz.  •  Wide 
Receiver  Co^^ragc:  110480  MHz  ■  AM 
"Aircraft"  Keceiw:  110439  MHz  •  Built-in 
DTMF  Paging/Coded  Squelch  •  Selectable 
C flannel  Onlv  Display  •  10  Memor>^  DTMF 
Auto  Dialer  •  Backlit  DTMF  Mic  •  Power 
Oulput  50/25/5  WattJ  (FT- 7200  35  Watts* 
•  50  Memorv  Channels  *  Remote  Operatiwi 
w/  OptioMl  'MW^2  •  CTCSS  Encode  Built-in 
■  optional  Digital  Voice  Storage  System . 
Accessories:  See  your  authorized  Yaesu  dealer- 


Performance  without  compromise. 


5M 
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DUAL  BANDER 


Informatitm  at  your  nngcrtips.  Everything  vou  need  to  know  about  operating 
the  new  TH-79A  FM  dual-bander  (l44MHz/440MHz)  can  be  viewed  in  its 
unique  dm^mmrix  LCD  with  alphanumeric  display.  No  need  for  the  manual. 
In  addition  t<»  this  innovative  guide  function,  the  TH-79A  sports  a  user- 
friendly  menu  system,  providing  easy  access  to  the  many  powerful  features 
of  this  slim  line  handheld  transceiver.  Such  as  82  non  vofatile  memory  chan- 
nels with  ID,  DTSS  and  page  functions,  and  a  DTMF  memory  function  for 
auto-diai  operation,  Full-crossband  duplex  operation  is  available,  as  is  the 
ability  to  ne^eive  two  frequencies  on  the  same  band  (VHF+VHF  or 
UHF+UHF)  simultaneously.  And  ihanks  to  the  FET  power  module,  long 
hours  of  operation  arc  possible  on  one  charge.  With  the  TH-79A,  transceiv- 
er technology  enters  the  21st  century. 


eatures 

7W  mm  (144MH«.  2W  QiJtput  (440MHz)  from  MOS  F 
lower  module  and  sypplled  6V  bsttery;  5W  Qul^ui  using 
iptiOM!  PB-34 

lot-matftx  LCD  with  rnenu/guicJe  system 
82  non-vo(atiie  memory  channels  v/rth  ID 
|DTMF  keypad  with  memory  fynctioit 

)TSS  (Dt^al-Tone  Squelch  System)  with  page 

(uiti-in  CTCSS  tofifl  encoder/flecader 

luTomatlc  liand  chaup   l  Power-on  caii  sign  display 

lolo  repeatir  offset  (VHF)   i  Inpyt  gvtivoltage  warning 

l-positlori  oulpat  power  comiul 

luto  po\ver-eff  and  battery  save  iuncim  I  rim&-oyt  timm 

Myttipfe  scan  modes   i  Cmss-bsnd  re^atef  function 

^age  answer-back  function  I  Channel  display  furrction 

Ifidetand  receiver  covtragc.  iRcliiding  AM  r^:ewe  ofl  the 

BrcTaftband' 

Odifiable  for  WAHSCAF  us-' ' 
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